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PREFACE 


This  report  has  been  prepared  to  serve  as  an  unclassified  source 
of  information  and  data  concerning  the  atmospheric  nuclear  test  program 
conducted  by  the  United  States  prior  to  196S.  The  information  contained 
herein  was  reproduced  directly  from  the  classified  versions  of  the 
DASA  1251  series  of  reports.  The  classified  material  which  was  deleted 
to  prepare  this  report  was  in  accordance  with  the  requirements  of  the 
Atomic  Energy  Act  of  1954  and  would  not  contribute  to  an  understanding 
of  the  radiation  interactions  with  personnel.  All  fallout  plots  and 
radiation  contours  are  presented  exactly  as  they  appeared  in  the  classi¬ 
fied  version  of  DASA  1251. 
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INTRODUCTION 


The  objective  of  this  report  is  to  provide  a  read/  reference  of 
fallout  patterns  and  related  test  data  for  those  engaged  in  the  anal¬ 
ysis  of  fallout  effects. 

This  compilation  was  extracted  from  DASA  1251  "Local  fallout  from 
Nuclear  Test  Detonations  "  (U)  Vol.  2  "Compilation  of  fallout  Patterns 
and  Related  Test  Data"  (U)  Parts  1  through  3.  DASA  1251  Vol.  2  was  the 
work  of  Manfred  Morgenthau,  Harvy  Meieran,  Richard  Showers,  Jeffrey 
-  Morse,  Norman  Dombeck,  and  Amoldo  Garcia  of  the  U.S.  Army  Nuclear 
Defense  Laboratory  under  Defense  Atomic  Support  Agency  (now  Defense 
Nuclear  Agency)  sponsorship. 

Although  local  (early)  fallout  is  emphasized,  the  data  presented 
will  be  useful  to  those  studying  world-wide  (delayed)  fallout  as  well. 

In  this  report  local  fallout  is  defined  as  all  fallout  which  consists 
principally  of  the  larger  particles  that  are  deposited  within  24  hours 
after  the  detonation.  World-wide  or  delayed  fallout  is  defined  as 
fallout  which  consists  of  very  small  particles  which  descend  very 
slowly  over  large  areas  of  the  earth's  surface. 

Data  resulting  from  each  U.S.  detonation  are  presented  chronolog¬ 
ically.  For  each  detonation,  the  basic  information  useful  for  an 
interpretation  of  the  fallout  data  is  tabulated  first.  This  is  followed 
by  both  on-site  and  off-site  fallout  patterns  where  available.  A  graph 
of  the  growth-rate  of  the  cloud  and  stem  is  presented  next.  Wind  speed 
and  direction  are  than  tabulated  as  a  function  of  altitude,  and  hodo- 
gr,aphs  are  drawn  from  these  data. 


EXPLANATION  COMMENTS  ON  DATA  PRESENTED 
Fallout  Patterns 

One  or  more  fallout  patterns  are  given  for  each  event,  except  for 
those  shots  for  which  no  sigificant  residual  radiation  was  observed 
downwind  of  GZ  or  for  which  no  patterns  were  found  in  the  literature. 

In  the  remarks  included  on  the  basic  data  sheet  for  each  shot,  the 
individual  fallout  patterns  are  discussed  briefly;  some  comments  are 
made  for  those  shots  for  which  no  patterns  were  available.  The  dose- 
rate  contours  for  the  fallout  patterns  have  been  drawn  to  show  the 
gamma  dose  rate  in  roentgens  per  hour,  three  feet  above  the  ground,  in 
terms  of  the  one  hour  after  burst  reference  time.  The  t'1’* approximation 
was  used  when  no  actual  decay  data  was  available  to  adjust  radiation 
measurements  to  the  one  hour  reference  time.  It  is  important  to  recog¬ 
nize  the  H+l  hour  is  used  as  a  reference  time,  and  that  only  the  con¬ 
tours  from  low  yield  weapons  are  complete  at  one  hour  after  burst. 

For  high  yield  weapons,  fallout  over  some  parte  of  the  vast  areas 


shown  does  not  commence  until  many  hours  after  the  burst.  The  time 
of  arrival  of  fallout  is  indicated  on  some  of  the  fallout  patterns  by 
"dot-dash"  lines.  The  time  lines  are  intended  to  give  only  a  rough 
average  arrival  time  in  hours  as  estimated  from  the  wind  reports  and 
the  available  monitoring  information. 

Induced  Activity  Patterns 

The  contamination  resulting  from  low  air  bursts  is  due  primarily 
to  the  activity  induced  by  neutrons  which  are  captured  by  certain  ele¬ 
ments  in  the  soil,  notably  sodium,  manganese  and  aluminum.  The  re¬ 
sulting  radiation  field  is  circular  and  covers  a  limited  area  about 
ground  zero.  Weather  conditions  have  very  little  influence  on  the 
location  or  shape  of  the  induced  radiation  pattern.  However,  increas¬ 
ing  the  moisture  content  in  soils  can  increase  the  induced  activity 
levels.  The  rate  of  decay  of  the  induced  radiation  field  is  different 
from  the  decay  of  fission  products  and  depends  on  the  composition  of 
the  soil  over  which  the  weapon  was  detonated.  For  Nevada  soil,  the 
sodium  and  manganese  composition  generally  varies  by  a  factor  of  1.4 
to  2  and  the  aluminum  composition  varies  by  a  factor  of  3  to  7  within 
and  between  test  areas.  For  most  induced  activity  patterns  in  this 
report,  a  general  neutron- induced  decay  curve  for  Nevada  soil  was  used 
to  extrapolate  the  observed  dose  rates  back  to  H+l  hour.  For  a  few  in¬ 
duced  activity  patterns,  Na24  decay  is  used  to  extrapolate  the  observed 
dose  rates  to  H+l  hour.  This  decay  rate  is  not  strictly  applicable  but 
it  closely  approximates  the  observed  decay. 

Wind  Data 

The  tables  of  wind  data  give  surface  and  upper  air  winds  for 
heights  up  to  at  least  the  top  of  the  nuclear  cloud.  These  data  are 
presented  for  times  as  close  to  shot  time  as  possible  and  for  several 
times  after  shot.  Directions  are  in  degrees  from  which  the  wind  is 
blowing,  and  are  measured  clockwise  from  North.  Velocities  are  in 
statute  miles  per  hour.  The  height  of  the  tropopause  at  shot  time  is 
given  when  available.  Although  the  meteorological  data  were  taken  in 
close  proximity  to  ground  zero,  they  do  not  necessarily  represent  the 
wind  field  downwind  from  ground  zero  in  space  and  time. 

The  hodographs  are  drawn  for  a  constant  balloon  rise  rate  of 
5,000  ft/hr  and  are  presented  for  illustrative  purposes  only.  The 
fall  rates  of  particles  vary  considerably  with  altitude;  therefore, 
errors  will  result  from  the  use  of  a  constant  fall -rate  hodograph  for 
fallout  prediction.  In  general,  particles  in  higher  altitude  levels 
fall  faster  and  the  percentage  change  in  the  falling  rate  is  greater 
for  larger  particles.  The  numbers  on  the  hodographs  represent  alti¬ 
tudes  in  thousands  of  feet.  The  associated  points  represent  the  loca¬ 
tions  on  the  surface  where  particles  having  a  constant  fall -rate  of 
5,000  ft/hr  would  land  if  they  originated  over  GZ  at  the  altitudes 
shown.  The  letter  S  on  the  hodographs  stands  for  "Surface"  and  the 
number  next  to  it  in  parenthesis  (for  the  Nevada  shots)  is  the  site 
elevation  of  ground  zero  in  feet  above  MSL. 
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OPERATION  CROSSROADS 


Able 


Sponsor:  LASL  and  DOD 

SITE:  PPG  -  Bikini 

11°  37'  10"  N 

165°  29'  23"  E 
Site  elevation:  Sea  level 

HEIGHT  OF  BURST:  520  ft 


FIREBALL  DATA: 

Time  to  1st  minimum:  NM 

Time  to  2nd  maximum:  NM 

Radius  at  2nd  maximum:  ~  576  ft 

CRATER  DATA:  No  crater 


REMARKS: 

The  residual  radioactivity  on  target  vessels  was  low.  On  D+l  day, 
radioactivities  greater  than  O.lr  per  2h  hours  were  found  on  only  13 
vessels.  The  residual  radioactivity  in  the  water  after  H-hour  was 
negligible. 


TYPE  OF  BURST  AND  PLACEMENT: 

Air  burst  over  water 

CLOUD  TOP  HEIGHT:  40,000  ft  MSL 

CLOUD  BOTTOM  HEIGHT:  Not  available 


5 


t  S  4  9  •  T  I  •  10 

Tlmt.Mmittt 

I 

Cloud  Dimensions:  Operation  CROSSROADS  - 


Able 


ABLE 


TABLE  i  BIKINI  WIND  DATA  FOR  OPERATION  CROSSROADS, 


t 


Altitude 

(MSL) 

H-hour 

H+5  hours 

H+H  hours 

Dir 

Speed 

Dir 

Speed 

Dir 

Speed 

feet 

degrees 

mph 

degrees 

mph 

degrees 

mph 

Surface 

(070) 

(09) 

045 

C? 

070 

08 

2,000 

130 

15 

mmm 

-- 

4,000 

130 

16 

130 

16 

120 

14 

5,000 

(130) 

(16) 

(130) 

(15) 

(120) 

W 

6,000 

140 

17 

130 

14 

120 

15 

8,000 

120 

13 

120 

14 

020 

16 

10,000 

(120) 

(19) 

130 

17 

120 

16 

12,000 

120 

08 

110 

16 

130 

17 

14,000 

100 

10 

110 

10 

070 

53 

15,000 

100 

08 

020 

06 

040 

06 

20,000 

330 

05 

150 

17 

170 

09 

25,000 

180 

09 

280 

02 

230 

07 

30,000 

340 

07 

330 

05 

310 

05 

35,000 

340 

02 

080 

06 

Calm 

Calm 

40,000 

070 

09 

360 

25 

350 

28 

45,000 

030 

30 

330 

31 

320 

32 

NOTES: 

1.  Numbers  in  parentheses  are  estimated  values. 

2.  Surface  vind  data  was  obtained  on  Bikini;  upper  wind  data  was 
obtained  on  board  the  Mt.  McKinley. 

3.  Tropopause  height  was  54,000  to  60,000  feet  (exact  height  is 
uncertain). 

4.  At  H-hour  ^he  surface  air  pressure  was  14.68  psi,  the  temperature 
27.2^0  and  the  dew  point  23.4°C. 
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OPERATION  CROSSROADS  - 


Baker 


Sponsor:  LASL  and  DOD 

SITE:  PPG  -  Bikini  -  Near  How 
11°  37’  10"  N 

165°  29'  28"  E 

Site  elevation:  Sea  level 

HEIGHT  OF  BURST:  -90  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Underwater  -  cable-supported 
90  ft  above  lagoon  floor. 
Lagoon  was  180  ft  deep. 

CLOUD  TOP  HEIGHT:  7,600  ft  MSL 

CRATER  DATA: 

Diameter:  3,300  ft  maximum 
1,800  ft  minimum 
Depth:  25  ft 


REMARKS: 

The  contamination  pattern  is  unreliable.  The  dose-rate  readings 
used  for  the  pattern  were  obtained  from  the  total  dose  measured  by 
film  badges  collected  between  IH-10  days  and  D+15  days.  The  radioactivity 
on  the  target  vessels  diminished  At  its  greatest 

extent  the  base  surge  extended  about  2,000  yd  upwind,  3,000  yd  crosswind 
and  4, COO  yd  downwind.  "The  contamination  resulted  from  fallout  or 
radioactive  rain  from  the  mushroom  head  reinforced  somewhat  by  condensation 
of  the  base  surge.  Ideally  there  should  have  been  an  annular  infinitive- 
dose  pattern  as  a  result  of  fallout  from  the  outer  edges  of  the  mushroom 
head.  This  ideal  pattern  was  changed  because  of  the  intermittent  be¬ 
havior  of  the  rain-out  and  because  of  the  varying  ability  of  the  different 
target  ships  to  retain  the  fallout  activity." 


PPG  time  GMT 

DATE:  25  Jul  1946  24  Jul  I9S6 
TIME:  0835  2135 


TOTAL  YIELD:  23  kt 


FIREBALL  DATA: 

Time  to  1st  minimum:  NM 
Time  to  2nd  maximum:  NM 
Radius  at  2nd  maximum:  NM 
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5,000  4,000  3,000  2,000  1,000 


0 


1,000 


Distance  From  GZ,  yards 

Figure  4 .  Operation  CROSSROADS  -  Baker.  On-site 

dose  rate  contours  in  r/hr  at  H+l  hour. 


0  s 


10 


18  XO  88  90  99  40  48  80  88  80  08 

Tim* , Second* 

Figure  5.  Cloud  Dimensions:  Operation  CROSSROADS  -  Baker. 
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TABLE  2  BIKINI  WIND  DATA  FOR  OPERATION  CROSSROADS  -  BAKER 


Altitude 

(MSL) 

feet 


H-hour _ 

Direction  Speed 
degrees  mph 


Altitude 
(MSL) 
feet  ~ 


_ H-hour 

Direction 

degrees 


Speed 

mph 


Surface 

200 

03 

2,000 

160 

12 

4,000 

160 

12 

6,000 

150 

09 

8,000 

150 

08 

10,000 

120 

09 

12,000 

110 

14 

14,000 

080 

09 

15,000 

080 

09 

16,000 

080 

13 

20,000 

110 

09 

25,000 

050 

12 

30,000 

040 

20 

35,000 

060 

32 

NOTES: 

1.  Surface  wind  data  was  obtained  at  H+l  hour  on  Bikini; 
upper  wind  data  was  obtained  on  board  the  "Pall  River." 

2.  Tropopause  height  was  54,000  to  60,000  feet  (exact  height 
is  uncertain). 

3.  At  H-hour  the  surface  air  pressure  was  14.68  psi,  the 
temperature  28. 9° C  and  the  dew  point  25.0°C. 


Figure  6 .  Hodographs  for  Operation  CROSSROADS  -  Baker 


NORTH  PACIFIC  OCEAN 


figure  7  .  Operation  SANDSTONE,  Shot  Locations 


OPERATION  SANDSTONE 


DATE: 

TIME: 


PPG  Time 
If  Apr  TjT? 
0617 


GMT 
Apr  3 
1817 


TOTAL  YIELD:  37  kt 


FIREBALL  DATA: 

Time  to  1st  minimum:  NM 
Time  to  2nd  maximum:  NM 
Radius  at  2nd  maximum:  NM 

CRATER  DATA:.  Not  available 


REMARKS: 


No  fallout  pattern  available 
Ground  Zero  and  showed  a  decaj 
activity  due  to  Na24  was  obsej 


in  12  minutes. 


X-Ray 


Sponsor:  LASL 

SITE;  PPG  -  Eniwetok  -  Janet 
11°  40»  N 
162°  14'  37"  E 

Site  elevation:  Sea  level 

HEIGHT  OF  BURST:  200  ft 

TYPE  OF  BURST  AND  PLACEMENT: 

Tower  burst  over  coral  soil 

CLOUD  TOP  HEIGHT:  56,000  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  25,000  ft  MSL 
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TABLE  3  ENIWETOK  WIND  DATA  FOR  OPERATION  SANDSTONE 


X-RAY 


Altitude 

(MSL) 

H-hour 

H+2  hours 

H+3  hours 

Dir 

Speed 

Dir 

Speed 

Dir 

Speed 

feet 

degrees 

mph 

degrees 

mph 

degrees 

mph 

Surface 

090 

10 

090 

12 

070 

16 

2,000 

— 

W  A 

100 

15 

070 

23 

4,000 

— 

-- 

100 

12 

090 

23 

5,000 

100 

14 

(100) 

(12) 

(095) 

(sM 

6,000 

-- 

090 

12 

100 

25 

8,000 

- — 

— 

110 

21 

090 

23 

10,000 

130 

14 

130 

15 

080 

16 

12,000 

— 

-- 

120 

13 

080 

12 

14,000 

— 

— 

140 

09 

070 

09 

15,000 

150 

09 

(140) 

(09) 

(075) 

(08) 

16,000 

... 

-- 

140 

10 

080 

07 

18,000 

— - 

-- 

l4o 

09 

360 

07 

20,000 

160 

09 

140 

02 

210 

02 

25,000 

230 

12 

220 

12 

120 

09 

30,000 

240 

14 

210 

15 

35,000 

220 

23 

210 

21 

— 

40,000 

220 

15 

220 

21 

• - 

__ 

45,000 

220 

34 

220 

37 

— 

-- 

50,000 

230 

23 

230 

21 

— 

-- 

55,000 

220 

14 

~  — 

NOTES: 

1.  Numbers  in  parentheses  are  estimated  values. 

2.  Tropqpause  height  was  55,000  ft  MSL  at  H-hour. 

3.  The  H-hour  wind  data  was  estimated  by  the  USAF  weather  station 
on  Eniwetok  Island.  The  H+2  and  H+3  hour  winds  .'ere  measured. 

4.  At  H-hour  the  sea  level  pressure  was  1190  mb,  temperature  T5°F, 
and  the  dew  point  71°F. 
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Cloud  Diometor 
St.too  ft 


TABLE  4 


ENIWhTOK  WIND  DATA  FOR  OPERATION  SANDSTONE 


YOKE 


Altitude 

(MSL) 

H-hour 

H+3  hours 

Dir 

Speed 

Dir 

Speed 

feet 

degrees 

mph 

degrees 

mph 

Surface 

080 

16 

070 

15  * 

2,000 

— 

-- 

070 

21 

4,000 

— 

— 

090 

12 

5,000 

090 

14 

170 

07 

6,000 

— 

-- 

180 

08 

10,000 

160 

12 

150 

#39 

14,000 

— 

-- 

080 

4l 

15,000 

OQO 

07 

090 

29 

16,000 

— - 

— 

100 

28 

20,000 

220 

12 

170 

42 

25,000 

210 

16 

250 

70 

30,000 

210 

24 

270 

47 

35,000 

220 

48 

WWW 

w  w 

40,000 

210 

57 

... 

w  m 

45,000 

210 

5** 

WWW 

w  w 

50,000 

200 

49 

— 

w  w 

55,000 

200 

40 

WWW 

w  w 

NOTES: 

1.  Tropopause  height  was  estimated  to  be  56. OOO  ft  MSL  at  H-hour. 

2.  The  H-hour  wind  data  was  estimated  by  the  USAF  weather  station 
on  Eniwetok  Island.  The  H+3  hour  winds  were  measured. 

3.  At  H-hour  the  sea  level  pressure  was  1050  mb,  the  temperature 
7S^F,  and  the  dewpoint  72°  F. 
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OPERATION  SANDSTONE  - 


Zebra 


DATE; 

TIME: 


TOTAL  YIELD:  18  kt 


FIREBALL  DATA: 

Time  to  1st  minimum:  NM 
Tims  to  2nd  maximum:  NM 
Radius  at  2nd  maximum:  NM. 


Sponsor:  LASL 

SITE:  PPG  -  Enivetok  -  Yvonne 

-  11°  33’  15"  « 

162°  21'  24"  E 

Site  elevation:  Sea  level 

HEIGHT  OF  BURST:  200  ft 

TYPE  OF  BURST  AND  PLACEMENT: 

Tower  burst  over  coral  soil 

CLOUD  TOP  HEIGHT:  ?8,U00  ft  MSL 

CLOUD  BOTTOM  HEIGHT:  20,000  ft  MSL 

CRATER  DATA:  Not  available 


REMARKS: 

No  fallout  pattern  available. 


TABLE  5  ENIWETOK  WIND  DATA  FOR  OPERATION  SANDSTONE 


ZEBRA 


Altitude 

(MSL) 

H-hour 

H+2 

hours 

H+3  hours 

Dir 

Speed 

Dir 

Speed 

Dir 

Speed 

feet 

degrees 

mph 

degrees 

mph 

degrees 

mph 

Surface 

080 

10 

100 

09 

090 

09 

2,000 

100 

17 

110 

16 

100 

17 

5,000 

130 

13 

110 

15 

110 

14 

10,000 

220 

13 

190 

12 

220 

14 

15,000 

270 

14 

240 

07 

240 

08 

20,000 

240 

21 

250 

20 

260 

24 

25,000 

250 

31 

260 

29 

250 

36 

30,000 

270 

50 

260 

45 

270 

44 

35,000 

280 

50 

260 

46 

290 

44 

hO, 000 

270 

83 

290 

48 

290 

56 

45,000 

270 

40 

280 

48 

270 

55 

NOTES: 

1.  Tropopause  height  vas  54,000  feet  MSL  at  H-hour. 

2.  The  J!-wind  data  was  estimated  by  the  USAF  weather  station 

on  Eniwetok  Island.  The  H+2  and  H+3  hour  winds  were  measured. 
3-  At  H-hiour  the  sea  level  pressure  was  8l0  mb,  the  temperature 
8l°F,  and  the  dew  point  74°F. 


OPERATION  GREENHOUSE  - 


Dog 


PTO  time _ GMT 

DATE:  Opr  195 1  7  Apr  1951 
TIME:  O63U  1834 


Sponsor:  LASL 

SITE:  PPG  -  Eniwetok  -  Yvonne 
11°  33'  21"  N 

162°  ?V  16"  E 
Site  elevation:  Sea  level 


.HEIGHT  OF  BURST:  300  ft 

TYPE  OF  BURST  AND  PLACEMEN!1: 
Tower  burst  over  coral  soil 


CLOUD  TOP  HEIGHT:  56,000  ft  MSL 

CLOUD  BOTTOM  HEIGHT:  33,000  ft  MSL 


REMARKS: 

The  dose-rate  readings  were  corrected  to  H+l  hour  by  applying  the 
t”1*8  law  to  measurements  made  by  the  Radiological  Safety  organi¬ 
zation.  Measurements  on  Yvonne  were  made  at  H+Sj  hours.  Many  of 
the  measurements  were  obtained  from  a  helicopter  flying  at  an  altitude 
of  10  to  20  feet  above  the  ground.  These  readings  may  therefore  be 
low  by  as  much  as  20  to  >0  percent.  The  wind  shear  at  about  20.000 
feet  accounts  for  the  higher  dose  rates  on  the  southeastern  part  of 
the  atoll,  as  compared  to  the  southern  end  of  the  shot  island. 
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Cloud  Dimensions*  Operation  GREEKHOUSE  -  Dog« 


Altitude  _ H-hour _ H+2?  hours 


(msl) 

Dir 

Speed 

Dir 

Speed 

feet 

degrees 

mph 

degrees 

niph 

Surface 

070 

22 

040 

21 

4,000 

080 

33 

5,000 

(080) 

(30) 

090 

24 

6,000 

080 

26 

— 

— 

10,000 

080 

22 

100 

25 

14,000 

070 

21 

070 

25 

15,000 

(070) 

(24) 

(070) 

(25) 

16,000 

070 

29 

070 

24 

20,000 

030 

22 

050 

22 

25,000 

300 

12 

340 

17 

30,000 

280 

31 

290 

29 

35,000 

230 

29 

230 

29 

40,000 

220 

33 

230 

37 

45,000 

280 

26 

250 

31 

50,000 

310 

22 

330 

29 

55,000 

340 

31 

36c 

36 

60,000 

030 

33 

— 

— 

OPERATION  GREENHOUSE  * 


Easy 


PPG  time  GMT 

DATE:  21  Apr  1951  20  Apr  1951 
TIME:  0627  1827 


TOTAL  YIELD:  47  kt 


Sponsor:  LASL 

SITE:  PPG  -  Eniwetok  -  Janet 
11°  1*0'  08"  N 

162°  ll*'  25"  E 
Site  elevation:  Sea  level 

HEIGHT  OF  BURST:  3CO  ft 


FIREBALL  DATA: 

Time  to  1st  minimum: 
Time  to  2nd  maximum: 
Radius  at  2nd  maximum: 


TYPE  OF  BURST  AND  PLACEMENT: 

Tower  burst  over  coral  soil 

19  to  29-5  msec 
200  to  230  msec 
NM 

CLOUD  TOP  HEIGirr:  Ul,000  ft  MSL 

CLOUD  BOTTOM  HEIGHT:  30,000  ft  MSL 


CRATER  DATA?  Diameter:  836  ft 
Depth:  2.1*  ft 


REMAINS: 

The  fallout  readings  on  the  shot  island  were  obtained  by  the 
Radiological  Safety  organization  at  H+28  hours  and  corrected  to 
H+l  hours,  using  the  t"1,a  decay  approximation.  Dose  rates 
shown  for  other  islands  are  based  upon  daily  surveys  made  to 
determine  field  decay  rater..  Readings  were  made  1  meter' above 
the  ground  with  gamma  ionization  chambers.  The  values  shown 
were  corrected  to  H+l  hour  by  extrapolating  from  the  experimental 
decay  curves.  There  was  a  wind  shear  at  about  15,000  feet. 
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lEHTHOUSE  -  Easy.  Shot  Island 

ntours  in  r/hr  at  H+l  hour. 
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TABLE  7  E!;iWETOK  WIND  EAOA  FOR  OPERATION  GREENHOUSE  -  EASY 


Altitude 

(MSL) 

H-3a-  hours 

H-hour 

H+2i-  hours 

H+8-i-  hours 

Dir 

Speed 

Dir 

Speed 

Dir 

Speed 

Dir 

Speed 

feet 

degrees 

mph 

degrees 

mph. 

degrees 

mph 

degrees 

mph 

Surface 

050 

16 

060 

16 

070 

17 

070 

20 

5,000 

100 

09 

080 

13 

070 

16 

090 

06 

10,000 

070 

08 

090 

06 

100 

05 

200 

14 

14,000 

210 

03 

— 

_ 

220 

07 

210 

07 

15,000 

--- 

240 

06 

(230) 

(07) 

(230) 

(08) 

16,000 

280 

07 

— 

— 

250 

07 

260 

10 

20,000 

310 

03 

330 

04 

360 

05 

Calm 

Calm 

25,000 

320 

13 

350 

13 

300 

08 

310 

22 

30,000 

260 

20 

270 

28 

270 

15 

270 

40 

35,000 

270 

28 

280 

31 

280 

35 

270 

46 

40,000 

280 

32 

280 

37 

280 

40 

270 

40 

45,000 

260 

35 

270 

38 

260 

37 

240 

28 

50,000 

270 

28 

260 

32 

260 

30 

250 

30 

55,000 

350 

35 

240 

23 

340 

12 

230 

06 

6cy,ooo 

330 

15 

330 

15 

**  “  *■ 

**  “ 

“  “  ■* 

MB  MB 

NOTES: 

1.  Numbers  in  parentheses  are  estimated  values.  *! 

2.  H-hour  values  were  determined  by  interpolating  between  the  H-3iy 
and  H+2-j  hour  values. 

3«  Trqpopause  height  was  53 >000  ft  MSL  at  H-hour. 

4.  At  H-hour  at  a  pressure  of  1,000  mb  the  temperature  was  25°C  and 
the  dew  point  21°C. 
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OPERATION  GREENHOUSE  - 


George 


DATE: 

TIME: 


PPG  time 
9  May  1951 
0930 


GMT 

8  May  1951 
2130 


Sponsor:  LASL 

SITE:  PPG  -  Eniwetok  -  Ruby 
11°  37'  37"  N 

162°  18 '  53”  E 
Site  elevation:  Sea  level 


HEIGHT  OF  BURST:  200  ft 


TYPE  OF  BURST  AND  PLACEMENT: 

Tower  burst  over  coral  soil 

CLOUD  TOP  HEIGHT:  56,000  ft  MSL 

CLOUD  BOTTOM  HEIGHT:  1+1,000  ft  MSL 


REMARKS: 

The  survey  readings  on  the  shot  island  were  obtained  at  H+24  hours 
and  extrapolated  to  H+l  hour  using  the  t"1,a  decay  approximation.  Since 
the  winds  were  from  the  west-southwest  throughout  their  entire  struc¬ 
ture,  no  radiation  reading  higher  than  twice  background  was  observed  on 
islands  beyond  2,000  yards  from  ground  zero. 


39 


D.'itonce  Prom  GZ.yorJs 


Cloud  Height  (MSL)  end  Oiometer,  10  Feet 


Time,  Minutes 


Figure  24  .  Cloud  Dimensions:  Operation  GREENHOUSE 


TABLE  8  ENIWETOK  WIND  DATA  FOR  OPERATION  GREENHOUSE  -  GEORGE 


feet  degrees  mph  degrees  mph  decrees  raph 


Surface 

240 

14 

260 

16 

130 

12 

4,000 

260 

35 

— - 

•ft  *• 

-- 

5,000 

(250) 

(32) 

260 

25 

220 

15 

6,000 

250 

31 

- — 

— 

— 

-- 

10,000 

250 

48 

270 

31 

260 

26 

14,000 

--- 

-- 

260 

30 

270 

41 

15,000 

260 

26 

(260) 

(3D 

(260) 

(40) 

16,000 

— 

— 

260 

32 

260 

39 

20,000 

230 

23 

220 

32 

260 

23 

25,000 

190 

25 

200 

23 

240 

37 

30,000 

230 

24 

180 

20 

180 

33 

35,000 

270 

20 

160 

18 

160 

31 

40,000 

290 

18 

200 

13 

160 

26 

45,000 

170 

03 

010 

07 

170 

16 

50,000 

310 

15 

- — 

030 

4l 

55,000 

020 

12 

— 

-- 

— 

-- 

NOTES: 

1.  Numbers  In  parentheses  are  estimated  values. 

2.  Tropopause  height  was  55,000  ft  MSL  at  H-hour. 

3.  At  H-hour  at  a  pressure  of  1,000  mb  the  temperature  was 
27°C  and  the  dew  point  '23°C. 
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OPERATION  GREENHOUSE  - 


Item 


PPG  Time  GMT  Sponsor:  IASL 

DATE:  25  May  1951  25"  May  1951 

TIME:  0617  1817  SITE:  HPO  -  Eniwetok  -  Janet 

11°  40‘  23”  N 
162°  14»  55"  E 
Site  elevation:  Sea  level 

HEIGHT  OF  BURST:  200  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Tower  burst  over  coral  soil 

CIiOUD  TOP  HEIGHT:  40,000  ft  MJ3L 
CLOUD  BOTTOM  HEIGHT:  NM 


REMARKS: 

The  survey  readings  of  the  shot  island,  Janet,  were  obtained  by  the 
Radiological  Safety  Organization  at  H+24  and  H+72  hours  and  extrapolated 
to  H+l  hour  by  the  t'1*8  decay  approximation.  Most  readings  were 
obtained  from  a  helicopter  flying  at  an  altitude  of  10  to  20  feet  and 
the  observations  were  considered  representative  of  readings  3  feet 
above  ground.  Such  rer. dings  may  be  low  by  20  to  50  percent. 
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Cloud  Hoight  (MSU,  1C f  Foe) 


TABLE  9  ENIWETCK  WIND  DATA  FOR  OPERATION  GREENHOUSE  -  ITEM 


\ 


Altitude 

(MSL) 

H-hour 

H+2r  hours 

H+8S-  hours 

Dir 

Speed 

Dir 

Speed 

Dir 

Speed' 

feet 

degrees 

mph 

degrees 

mph 

degrees 

raph 

Surface 

070 

15 

070 

22 

070 

15 

5,000 

090 

16 

080 

17 

090 

15 

10,000 

090 

05 

060 

02 

Calm 

Calm 

14,000 

250 

10 

250 

10 

250 

09 

15,000 

(260) 

(09) 

(260) 

(09) 

(270) 

(10) 

16,000 

280 

(08) 

£70 

09 

290 

13 

20,000 

2 

09 

300 

10 

310 

16 

25,000 

250 

12 

360 

09 

350 

13 

30,000 

360 

10 

- — 

•  ■» 

350 

12 

35,000 

250 

09 

-- 

250 

06 

40,000 

280 

08 

--- 

«•  ™ 

--- 

-- 

45,000 

150 

08 

-- 

•»  • 

50,000 

330 

10 

•B  »  » 

«•  • 

NOTES: 

1.  Numbers  in  parentheses  are  estimated  values. 

2.  Tropopause  height  was  55,000  ft  MSL  at  H-hour. 

3.  At  H-hour  at  a  pressure  of  1,000  mb  the  temperature  was 
31°C  and  the  dew  point'  23°C. 


Holographs  for  Operation 


OPERATION  IVY  - 


Mike 


PPG  time  GMT 

DATE:  1  Nov  1952  31  Oct  1952 
TIME:  0715  1915 


TOTAL  YIELD:  10.4  mt 


Sponsor:  LASL  4 

SITE:  PPG  -  Enivetok  -  Flora 
11°  l4*  14"  N 

162°  11*  41"  E 

Site  elevrtiQn:  Sea  level 


HEIGHT  OF  BURST:  Surface 


FIREBALL  DATA: 

Time  to  1st  minimum:  270  to  310  msec 

Time  to  2nd  maximum:  3  to  3*5  sec  TYPE  OF  BURST  AND  PLACEMENT: 

Radius  at  2nd  maximum:  NM  Surface  burst  on  coral  soil 

and  water 

CLOUD  TOP  HEIGHT:  98,000  ft  MSL 

CLOUD  BOTTOM  HEIGHT:  59,000  ft  MSL 

CRATER  DATA:  Diameter:  6,2kO  ft 
Depth:  164  ft 


REMARKS: 

Most  of  the  fallout  occurred  over  the  open  sea.  Documentation  of 
the  fallout  was  thus  limited  to  the  islands  and  the  lagoon  of 
Eniwetok  atoll.  The  lagoon  dose  rates  were  determined  by  multiplying 
the  readings  obtained  on  rafts  by  the  factor  7 •  This  factor  is 
based  upon  the  ratio  of  Operation  Jangle  field  dose  rates  and  readings 
taken  over  flat  plates  after  their  removal  from  the  contaminated  area. 
The  data  presented  for  the  lagoon  stations  can  thus  be  considered  as 
approximations  only.  The  island  dose  rates  are  based  upon  ground- 
and  aerial-survey  readings  and  were  adjusted  to  H*1  hour  by  using 
the  t"l#a  law  to  approximate  vhe  decay. 
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TABLE  10  ENIWETOK  WIND  DATA  FOR  OPERATION  IVY 


MIKE 


Altitude 

(MSL) 

H-hour 

Dir 

Speed 

feet 

degrees 

mph 

Surface 

090 

05 

5,000 

090 

16 

10,000 

095 

17 

15,000 

115 

17 

20,000 

125 

14 

25,000 

170 

15 

30,000 

220 

20 

40,000 

230 

17 

50,000 

220 

14 

60,000 

o4o 

09 

70,000 

100 

23 

80,000 

085 

09 

90,000 

280 

12 

100,000 

250 

23 

110,000 

300 

23 

120,000 

040 

06 

130,000 

Calm 

Calm 

135,000 

Calm 

Calm 

NOTES: 

1.  Tropopause  height  was  56,000  ft  MSL  at  H-hour. 

2.  The  surface  air  pressure  was  14.66  psi,  the  temperature 
29v4°C  and  the  dew  point  23.8°C. 


/ ; 
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OPERATION  IVY  - 


King 


DATE: 

TIME: 


PPG  time 
l6  Nov  1952 
1130 


gmt 


15  Nov  1952 
'330 


TOTAL  YIELD;  500  kt 


Sponsor:  LASL 

SITE:  PPG  -  Reef  northeast  of 
north  end  of  Yvonne 
11°  33'  W  N 
162°  21’  09”  E 
Site  elevation:  Sea  level 


FIREBALL  DATA: 

Time  to  1st  minimum:  62  to  70  msec 
Time  to  2nd  maximum:  700  to  850  msec 
Radius  at  2nd  maximum:  1,968  ft 


CLOUD  TOP  HEIGHT: 
CLOUD  BOTTOM  HEIGHT: 


67,000  ft  MSL 
51,800  ft  MSL 


HEIGHT  OF  BURST:  1,480  ft 


CRATER  DATA:  No  crater 


TYPE  OF  BURST  AND  PLACEMENT: 

Air  burst  over  coral  soil  and 
sea  water 


REMARKS: 


Contamination  of  the  islands  of  Enivetok  atoll  was  generally  masked 
by  the  contamination  resulting  from  the  earlier  Mike  shot.  The  dose 
rates  indicated  in  figure  102  are  estimates  based  upon  readings  taken 
from  helicopters  flying  25  feet  above  the  ground.  The  estimates  are 
corrected  for  doee-rate  levels  existing  on  D-l. 
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TABLE  11  ENIWETOK  WIND  DATA  FOR  OPERATION  IVY 


KINO 


Altitude H-hour  H+3?  hours  H+9£  hours 

(MSL)  Dir _ Speed  Dir _  Speed  Dir _ Speed 

feet  degrees  raph  degrees  raph  degrees  mph 


Surface 

070 

20 

080 

22 

070 

24 

5,000 

105 

23 

080 

26 

090 

26 

10,000 

085 

23 

070 

20 

090 

20 

14,000 

-  — 

-- 

070 

12 

080 

13 

15,000 

069 

19 

— 

-- 

— 

■»  «• 

16,000 

060 

16 

o4o 

12  , 

070 

17 

20,000 

059 

20 

050 

23 

040 

25 

25,000 

056 

24 

050 

33 

050 

05 

30,000 

018 

13 

310 

13 

300 

06 

35,000 

(351) 

(21) 

330 

26 

260 

18 

40,000 

325 

28 

290 

44 

070 

33 

45,000 

(322) 

(29) 

320 

36 

280 

45 

50,000 

320 

30 

230 

08 

050 

17 

55,000 

(021) 

(22) 

080 

20 

080 

26 

60,000 

083 

14 

090 

33 

070 

43 

65,000 

(079) 

(17) 

090 

24 

090 

32 

70,000 

076 

21 

070 

05 

130 

23 

75,000 

288 

07 

330 

18 

300 

05 

80,000 

— 

-- 

320 

18 

340 

23 

85,000 

— 

— 

310 

09 

020 

08 

90,000 

— 

— 

320 

06 

— 

-- 

95,000 

— 

— 

260 

32 

— 

— 

NOTES: 

1.  Numbers  in  parentheses  are  estimated  values. 

2.  Tropopause  height  was  56,000  ft  MSL  at  H-hour. 

3.  The  surface  air  pressure  was  14.66  psi,  the  temperature 
28.0°C  and  the  dew  point  23-5°C. 
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ENIWETOK  ATOLL 
OPERATION  CASTLE 
SHOT  LOCATIONS 


Figure  38 .  Operation  CASTLE,  Shot  Locations. 


OPERATION  CASTLE  -  Brnvo 

PPG  Time  _ GMr  Sponsor:  LACL 

DATE:  1  Mar  195*T  28  E'eb  T954 

TIMS:  0645  1845  SITE:  PPG  -  Bikini  -  on  reel'  between 

Baker  and  Charlie 

TOTAL  YIELD:  15  Mt  11°  4].»  27"  N 

1<j5°  16’  25"  K 

Site  elevation:  Sea  level 

FIREBALL  DATA: 

Time  to  1st  minimum:  313  to  350  msec  HEIGHT  OF  BURST:  7  ft 
Time  to  2nd  maximum:  3*54  to  3*95  sec 

Radius  at  2nd  maximum:  9,512  ft  CLOUD  TOT  HEIGHT:  11.4,000  ft 

CLOUD  BOTTOM  HEIGHT:  55 >300  ft 

TYPE  OF  BURST  AND  PI  A  CEMENT: 

Surface  burst  from  platform  on  CRATER  DATA:  Diameter:  6,000  ft 

Coral  soil  Depth:  240  ft. 

Lip:  Apparent ly 
washed  away 


REMARCS: 

The  on-site  fallout  pattern  was  constructed  from  survey  measurements  on 
Bikini  Atoll,  and  from  samples  obtained  with  the  total  collectors  and 
gummed  paper  collectors.  The  free-f loatine  sea  stutions  were  not  in  the 
correct  location  to  receive  primary  fallout.  The  cteta  were  extiapolated 
to  H+l  hour  by  the  composite  gamma -ionization-decay  curve  obtained  from 
sampler,  measured  in  the  laboratory. 

Tills  is  the  only  megaton  shot  where  some  downwind  land  areas  were  un¬ 
expectedly  contaminated;  thus,  partial  documentation  of  fallout  effects 
wac  possible.  However,  the  major  portion  of  the  fallout  occurred  over 
the  open  ocean  and  was  not  documented .  Because  this  shot  is  one  of  those 
used  as  the  basis  of  fallout  predictlor  for  megaton  yield  weapons,  three 
off-site  fallout  patterns  arc  presented.  The  mos»  widely  known  pattern 
is  shown  in  Figure  40*  It  was  constructed  immediately  after  the  event 
from  the  preliminary  data  available  at  bus,  i.F3W ?.  The  second  pattern 
was  constructed  by  NRDL  by  establishing  an  experimental  model;  the  field 
data  plus  a  thorough  analysis  of  the  wind  structure  existing  at  uhd  after 
shot  time  was  used.  The  third  pattern  was  constructed  by  RAND  Corp.,  by 
supplementing  field  observations  with  model  calculations. 
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Figure  39  •  Operation  CAS  TLS  w  Cl's  vo. 

On-cito  rtooo  r.it.t  contours  in  r/hr  ut  H+l  hour. 
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Distance  From  GZ,  Statute  Mites 


Distance  ftom  GZ,  Statute  Miles 

Figure  40  .  Operation  CAC'J'LE  -  Bravo. 

Off-eite  dose  .rate  contours  in  v( hr  at  H+l  hour  (AFSWP) 
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Figure  41 


ito 


80  40  O  40 

Distune*  From  GZ.Stotut*  Mile* 


•0 


Ito 


Operation  CASTLK  -  Bravo. 

Off-site  dose  rate  contours  in  r/hr  at  H+l  hour  (NBDL) 
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.,p-JLxJr  1  i— J  ..Li.  ^J-l-l.jj-l-L.l-J^ 

fKOM  it.  ItaU'it  Mir* 

Figure  42  •  Operation  CASTLE  -  Bravo. 

Off -cite  dose  rule  contours  in  r/hr  at  H+l  hour  (RAND) 
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r.iy  J  ..  - ,  . . ■-•:  ■■. 


Cloud  Height  (MSL)  and  Stem  Diameter,  10  Feet 


Diameter,  1C  Feet 


TABLE  12  WIND  miv.  FOR  0FF15ATJ.0N  CASttE-- 


BRAVO 


h  '.  / 


Altitude 


ll-h6ur 


houiT. 


1B6  hour  a 


(Wj) 

Dir 

Speed 

Dir 

Speed 

Dir 

Speed 

'  feet 

degrees 

mph 

degrees 

mph 

’ degrees 

mph 

Surface 

060  ■ 

14 

070 

'  '17 

060 

20 

1,000 

070 

20 

— 

— 

•  «  *» 

-- 

2,000 

090 

21 

070 

23 

090 

16 

3,000 

090 

20 

— 

-- 

---  ' 

•»  m 

4 , 000 

090 

v  16 

090 

12 

100 

16 

5,000 

(100) 

(10) 

(090) 

(to) 

(090) 

(13) 

6,000 

120 

05 

080 

13 

080 

09 

7,000 

310 

05 

— 

-- 

— 

-- 

8,  ooo. 

310 

05 

300 

07  ■ 

350 

03 

9,000 

320 

08 

— 

— 

-- 

10,000 

310 

06 

150 

13 

300 

17 

12,000 

310 

12 

320 

21 

330 

17 

i4,ooo 

290 

16 

330 

12 

^00 

12 

15,000 

(290) 

(15) 

(330) 

(14) 

(300) 

(12) 

■  16,000  '  ■ 

290 

,  15 

320 

17 

300 

12 

18,000 

290 

15 

300 

26 

310 

16 

20,000 

280 

15 

290 

26 

290 

20 

25,000 

260 

22 

210 

25 

250 

28 

30,000 

250 

30 

230 

36 

250 

33 

35,000 

24  0 

40 

— 

-- 

260 

55 

40,000 

230 

4o 

— 

250 

51 

45,000 

250 

■  52 

— 

-- 

260 

51 

50,000 

250 

36 

--- 

— 

270 

92 

55 >000 

200 

18 

--- 

-- 

350 

13 

57>OCO 

340 

31 

“  ■* 

“  —  “ 

•* 

NOTES.: 

1.  Numbers  in  parentheses  are  estimated  values. 

2.  H-hour  wind  data  was,  obtained  on  board  the  U.S.8.  Curtiss. 

3*  Trc-popause  height  van  55,000  ft  MSL. 

4.  At  H-hour  the  sea  leve  l  pressure  was  1006.1  mb,  the  temperature 
90  F,  the  dew  point  72°F  and  the  relative  humidity  77^- 
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SCALE 


OPERATION  CASTLE 


-  Romeo 


ITT  time  GMT 

TATE:  27  Mar  I9'jb  26  Mar  1954 
TIME:  O630  I83O 


TOTAL  YIELD:  11  Mt 


Sponsor:  LASL 

SITE:  PPG  -  Bikini  -  Shot  1  Crater 
11°  kV  27"  N 
I650  16’  23"  E 
Site  elevation:  Sea  level 

HEIGHT  OF  BURST:  7  ft 


CLOUD  TOP  HEIGHT:  110,000  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  48,500  ft  MSL 


TYPE  OF  BURST  AND  PLACEMENT: 

Surface  burst  from  barge  on  water 
Water  depth:  240  ft 


REMARKS: 

The  individual  island  dose  rates  were  taken  from  aerial  surveys  by 
the  Radiological  Safety  organization  and  corrected  to  H+l  hour  with 
the  t*Va  decay  approximation.  The  contamination  due  to  previous 
shots  war.  subtracted. 


71 


tM 


Lower  Limit 
Cloud  Top  Heights 
110,000  ft.  I 


Upper  Limit 
Cloud  Top  Height 


—del 

I112IHW 


'Cloud  Bottom  Htioht 


Time,  Minuteo 


Figure  46  ,  Cloud  Wmeiioionsj  Operation  CASTLE  - 


•giSB— wsww  mw— 


Ml* . - •-  -  •  ..V  •  ..U.i,  w.' 


_ — ‘  H  '-  W.-.V  .>■!-  V** 


Cloud  Oiome ter 


TABIiE  IS  BIKINI  WIND  IfcTA  FOR  OPERATION  CASTLE 


ROMEO 


Altitude 

(MSL) 

H-hour 

H+3  hours 

H+9  hours 

Dir 

Speed 

Dir 

Speed 

Dir 

Speed 

feet 

degrees 

mph 

degrees 

mph 

degrees 

mph 

Surface 

040 

12 

070 

12 

070 

20 

1,000 

060 

15 

070 

17 

060 

21 

2,000 

070 

16 

070 

37 

070 

18 

3,000 

060 

15 

070 

14 

090 

21 

4,000 

060 

13 

090 

10 

110 

21 

5,000 

060 

08 

120 

12 

120 

17 

6,000 

080 

06 

100 

13 

(140) 

(15) 

7,000 

160 

07 

160 

14 

150 

15 

8,000 

170 

09 

l4o 

C6 

170 

12 

•  9,000 

- — 

-- 

120 

06 

190 

09 

10,000 

180 

09 

180 

06 

200 

06 

12,000 

150 

12 

l4o 

12 

150 

08 

14,000 

100 

12 

100 

13 

110 

17 

15,000 

(100) 

(15) 

(100) 

(17) 

(100) 

(18) 

16,000 

090 

17 

090  ’ 

22 

(090) 

(20) 

18,000 

100 

20 

100 

22 

100 

30 

20,000 

100 

23 

120 

29 

(080) 

(17) 

25,000 

170 

16 

180 

07 

200 

02 

30,000 

220 

09 

130 

05 

170 

32 

35,000 

180 

21 

180 

20 

220 

15 

40,000 

200 

4l 

190 

15 

290 

08 

45,000 

300 

06 

250 

10 

200 

17 

50,000 

l4o 

17 

150 

10 

150 

20 

55,000 

270 

17 

200 

12 

170 

05 

56,000 

... 

.. 

160 

07 

60,000 

270 

15 

— 

-- 

240 

15  . 

62,000 

- — 

-  -  . 

-  - 

260 

12 

65,000 

3?0 

12 

— - 

-- 

--- 

67,000 

080 

25 

—  *“* 

NOTES: 

1.  Numbers  in  parentheses  are  estimated  value:*. 

2.  Wind  datu  vas  obtained  on  board  the  U.  S.  S.  Curtiss. 

3.  Tropopause  height  was  55*000  ft  MSL. 

4.  At  H-hour  the  sea  level  pressure  was  1012.4  mb,  the  temperature 
80°F,  the  dew  point  T2°F  and  the  relative  humidity  77 %• 
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H-Hour  H  +  3 

Figure  47  .  Hod og raphe  for  Operation  CASTLE  - 


HH 


Romeo 


OPERATION  CAL5TLE 


-  Koon 


PPG  time  GMf  Sponsor:  UCRL 

DATE:  7  Apr  195J4  5  Apr  19^ 

TIME:  0620  1820  SITE:  PPG  -  Bikini  -  Tore 

11°  29'  W  N 
165°  22’  03'*  E 

Site  elevation:  Sea  le  vel 

TOTAL  YIELD:  110  kt  • 

HETGlfr  OF  B’JRUT:  13.6  ft 

FIREBALL  DATA:  CLOUD  TOP  HEIGHT:  53,000  ft  KSL 

Time  to  lot  minimum:  52.5  ±  2  mcec  CI/jUD  BOTTOM  HEIGHT:  NM 
Time  to  2nd  maximum:  NM 

Radiur.  at  2nd  maximum:  NM  CRATER  DATA:  Diameter:  8C0  ft 

Depth:  ‘75  ft 

TYPE  OF  BURST  AND  PIACB-1SKT: 

Surface  burst,  from  pint  form  on 
coral  soil 


REMARKS : 

The  on-site  fallout  puttern  was  constructed  from  survey  readings  made 
by  technical  project  personnel  and  by  the  Radiological  Safety  organ! aution, 
plus  conversion  of  activity  measurements  of  fallout  samples  collected  on 
rafts  and  frue-f looting  buoys  anchored  in  the  lagoon.  The  fallout 
occurred  ideally  vith  respect  to  the  measurement  stations  so  that  more 
readings  than  usual  were  available.  The  dose- rate  readings  were 
extrapolated  to  11+1  hour  by  using  actual  field  decay  rates. 
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OUl  I  |  |  |  ,1,1.1)  1111  I  II  J  1.1  1 .  1  1  '  I  i 

20 15  10  5  0  5  iO  10 25 

Distance  From  GZ,  Statute  Miles 

Figure  48  .  Operation  CASTLE  -  Kaon. 

On-site  dose  rate  contours  in  r/hr  at  Ii+1  hour. 


i 
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TABLE  14  BIKINI  WIND  BATA  FOB  OPERATION  CASTLE  -  KOON 


Altitude 

H-hour 

H*3  hours 

H+9 

hours 

(MGL) 

Dir 

Speed 

Dir 

Speed 

Dir 

Speed 

foot 

degrees 

mph 

degrees 

mph 

degrees 

mph 

.Surface 

040 

23 

070 

20 

080 

15 

1,000 

070 

20 

— 

-  - 

- — 

-- 

2,000 

060 

18 

080 

23 

080 

17 

3,coo 

090 

09 

— 

— 

- — 

4,000 

120 

08 

090 

l4 

100 

22 

5,000 

(140) 

(10) 

(120) 

(10) 

(090) 

(20) 

6,000 

170 

14 

150 

10 

080 

17 

7,000 

170 

20 

--- 

— 

-  — 

-- 

8,ooo 

190 

16 

160 

14 

100 

15 

9,000 

200 

16 

— 

— 

—  — 

■*  •» 

10,000 

200 

16 

170 

l4 

140 

07 

12,000 

180 

20 

160 

14 

150 

12 

14,000 

200 

09 

170 

1C 

180 

12 

15,000 

(200) 

(10) 

(170) 

w 

(380) 

(09) 

l6,00o 

190 

12 

170 

17 

180 

08 

18,000 

200 

12 

l80 

22 

280 

03 

20,000 

220 

05 

210 

18 

260 

12 

25,000 

190 

23 

200 

23 

210 

18 

30,000 

210 

25 

250 

24 

220 

36 

35,000 

210 

32 

240 

28 

220 

36 

40,000 

230 

39 

250 

38 

250 

55 

45,000 

280 

28 

260 

^3 

240 

51 

50,000 

240 

40 

260 

37 

250 

47 

52,000 

230 

45 

— 

— 

— 

— 

55,000 

— 

— 

250 

21 

260 

33 

60,000 

— 

290 

15 

240 

07 

65,000 

— 

— 

130 

17 

160 

26 

70,000 

— 

-- 

150 

4o 

110 

26 

75,000 

... 

— 

— 

-- 

080 

29 

79,000 

-  - 

-- 

-  " 

-  - 

090 

26 

NOTES: 

1.  Numbers  in  parentheses 

art?  estimated 

values. 

2.  Wind  data  was 

3.  Tropopaur.o  he 

obtained 
ight  was 

on  board 
53.000  ft 

the  U 
KSL. 

.S.S.  Curtiss. 

4.  At  H-hour  the 

sea  leva 

1  pressure 

:  van 

IOO9.7  mb, 

the  temperature 

8  IF, 

the  dev 

point  75 

°E  e.rd  the 

:  humidity  82$. 
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OrniWTT ON  CASTLE  -  Union 

mviitne  GMT  Sponsor:  IASL 

DATE:  26  Apr  1954  25  Apr  195  ^~ 

TIME:  06Q9  l805  SITE:  PPG  -  Bikini  -  near  Doc  & 

Fox 

TOTAL  li'IELD:  6.9  Mt  U°  39’  59"  N 

- - - —  1650  23'  14"  E 

Site  elevation:  Sea  level 

HEIGHT  OF  BURST:  T  ft 
Water  depth;  l60  ft 

CLOUD  TGI’  HEIGHT:  94,000  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  51,900  ft  MSL 


REMARKS: 

The  on-site  fallout  pottevn  war.  drawn  from  land  survey  ~eadings  made 
Ly  technical  project  personnel  and  by  the  Radiological  Safety  organization, 
plus  conversion  of  the  activity  to  dose -rate  readings  of  sumples  frc*n 
fallout  collectors.  The  shot  locution  and  the  winds  localized  the 
l-adiation  levels  of  military  significance  to  the  northeastern  portion 
of  the  atoll.  Tne  dost -rate  readings  were  extrapolated  to  H+l  hour 
by  using  actual  field-decay  rates. 
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-  — rJ-  ••••. 


Cloud  Height  (MS L)  And  Stem  Diameter,  10  Feet 


••mjj -.^wui. jarygreKi 


NOTET,: 

1.  Numbers  in  parentheses  n*>*  estimated  value:!. 

2.  Wind  data  vua  obtained  on  board  llit*  U.  S.  S.  Curtioc. 

3*  Tropopuuso  he  ip,  hi-  vm;  '/( ,000  Ct  MJJ<. 

I» .  At  H-hour  the  non  level  pjossui*'  via  1007. mb,  the  tewQHi joture 
OlaF,thc  ilfW  point  7b'  F  and  the  humidity 

S3 


milts 

Rise  rots:  5000  ft/hr 

52  .  Holographs  for  Operation  CASTLE 


OPERATION  CASTLE  - 


Yankee 


Sponsor:  LASL 

SITE:  PPG  -  Bikini  -  near  Bog  & 
Pox 

11°  39'  56"  .N 

i6i;°  p.y  13"  f. 

Site  elevation:  Sea  level 
HEIGHT  OF  BURST:  7  ft 


CLOUD  TOP  HEIGHT:  110,000  ft  MSI. 
CLOUD  BOTTOM  HEIGHT:  61,300  ft  MSL 

TYPE  OF  BURST  AND  PLACEMENT:  - ~'- 

Surface  burst  from  barge  on  water 


REMARKS: 

The  individual  island  dose  rates  were  computed  from  the  P+l  day 
aerial-survey  readings  of  the  Radiological  Safety  organization.  The 
various  readings  were  corrected  to  H+l  hour, using  the  t“l*s  re¬ 
lationship,  and  extrapolated  to  3  ft  above  the  surface,  using  the  air-to- 
ground  conversion  factors  determined  later  for  the  REDWING  Flathead  shot 
102.  The  Fox,  George,  Nan,  Oboe,  Uncle  and  William  readings  were  taken 
at  ground  level.  All  other  readings  were  obtained  by  aerial  survey. 

The  off-site  fallout  pattern  was  documented  for  the  first  time  by  a 
combined  water-surface  reading,  aerial  survey,  and  water-sampling  operation. 
The  dose-rate  readings  were  extrapolated  to  H+l  hour  by  using  actual 
decay  rates. 


PPG  time  <3MT 
LATE:  5  May  h  May  19^ 

TIME:  0(Sl0  1810 


TOTAL  YIELD:  13.5  Mt 
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Distone*  Trom  GZ,  Statute  Miles 

Figure  54.  Operation  CA&TLS  -  Yankee. 

Off-site  dose  mtc  contours  in  r/hr  at  H+l  hour. 


TABLE  16  BIKINI  WIND  JYVTA  FOR  OPKRATT ON  CASTLE 


YANKEE 


Altitude  H-hour  _ 11+ 3  hours  H+6  hours  11+9  honrn 

(MRIi)  Dir  Speed  Dir _ Speed  Dir  Speed  Dir  Spect 

feet  degrees  mph  degrees  mph  degrees  mph  degrees  mph" 


Surface 

080' 

28 

050 

070 

26 

.... 

080 

29 

070 

080 

28 

-  -- 

080 

26 

07c 

BiliF'ffia 

(080) 

(25) 

(080) 

6,000 

070 

23 

090 

070 

21 

— 

8,00c 

C70 

13 

040 

04o 

07 

— 

10,000 

06 

320 

010 

06 

290 

14,000 

340 

06 

350 

(10) 

(290) 

320 

15 

PhO 

18,000 

280 

10 

330 

20,000 

290 

16 

260 

25,000 

230 

26 

250 

220 

39 

240 

... 

-- 

260 

4o,ooo 

... 

-- 

260 

45,000 

64 

280 

50,000 

250 

51 

— 

55,000 

200 

53 

— 

60,000 

— 

-- 

— 

18 

C,  , 

20 

020 

29 

090 

26 

080 

25 

110 

30 

090 

(24) 

(no) 

(29) 

(090) 

23 

110 

29 

090 

13  090  24  110 


02 

080 

17 

<m  tm  •• 

140 

02 

060 

06 

180 

09 

no 

03 

210 

(08) 

(200) 

(06) 

(220) 

07 

290 

08 

230 

13 

290 

14 

240 

10 

280 

12 

260 

4o 

280 

36 

250 

18 

280 

33 

260 

16 

280 

31 

270 

29 

280 

29 

260 

46 

280 

25 

280 

— 

270 

62 

170 

— 

260 

33 

140 

-  - 

... 

140 

15 

22 


23 


18 


12 


10 

07 

05 


06 

12 

10 

32 

1*2 

66 


57 

14 

30 

37 

46 


NOTES: 

1.  Number)'  in  parentheses  are  estimated  values. 

2.  Wind  duva  was  obtained  on  board  the  U.  S.  S.  Curtiss. 

3-  Tropopauuo  height  was  55,000  ft  RTb. 

4.  At  11-hour  the  see  level  pre revue  war.  IGlO.O  mb,  the  tetqpermture 
80.8°F,  the  dew  point  75*0°F  and  tl»c  illative  humidity  84jt. 
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SCALE 


OPERATION  CASTLE  - 


Neotar 


PPG  time 

GMT 

Sponsor:  LAGL 

HATE: 

TIME: 

lH  May'll 
0620 

13  May  195^ 

1820 

CITE:  TFG  -  Enivetok  - 

Ivy  Mike  Crater 

11°  HO*  lH"  N 

162°  11*  47"  K 

TOTAL 

YIELD:  1 .69 

Mt 

Site  elevation:  Sea  level 

HEIGHT  OF  BURST;  7  ft 


CLOUD  TOP  HEIGHT:  71,000  ft  MSI. 
CLOUD  BOTTOM  HEIGHT:  40,500  ft  MSL 


TYPE  OF  BURST  AND  PLACEMENT; 

Surface  burst  from  barge  on  water 


REMARKS: 

The  on-site  fallout  pattern  was4drawn  from  Radiological  Safety 
organization  data  and  by  converting  the  readings  obtained  from  fall¬ 
out  sampler,  to  equivalent  dose-rate  readings  over  land.  Since  the 
fallout  went  in  a  northerly  direction  from  ground  zero  very  few  of  the 
collecting  stations  received  significant  fallout.  The  fallout  col¬ 
lected  wns  primarily  upwind  fallout.  Aerial  survey  was  used  for  meas¬ 
urements  north  of  the  atull,  and  two  tugs  gathered  water  samples  through¬ 
out  the  fallout  area.  Analyses  of  the  water  samples,  combined  with  an 
estimate  of  the  depth  of  nixing,  served  to  determine  the  land-equivalent 
exposure  rate  at  a  number  of  points.  The  aerial  survey  served  to  fill 
in  Die  contours. 


Distance  From  GZ(  Statute  Miles 
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Cloud  Height  (MS  L),  10°  Feet 


TABLE  17  ENIWKPOK  WIND  MTA  FOR  OPERATION  CASTLE 


NECTAR 


Altitude 

(Mill) 

feet 


H-hour _ 

Dir _ Speed 

decrees  mph 


H+3  hours _ 

Dir _ Speed 

decrees  mph 


H<9  hours 

Dir _ Speed 

degrees  mph 


Surface 

1,000 

2,000 

3,000 

4,000 

5,ooo 

6,000 

7,000 

8,000 

9,000 

10,000 

12,000 

14,000 

15,000 

i6,oco 

].8,ooo 

20,000 

25,000 

30,000 

35,000 

40,000 

45,000 

50,000 

55,000 

60,000 


090 

22 

070 

090 

24 

— 

100 

20 

no 

110 

22 

— 

110 

22 

no 

(no) 

(18) 

(100) 

no 

36 

100 

100 

14 

■ — 

100 

12 

120 

no 

13 

— 

110 

16 

130 

120 

20 

14  0 

no 

21 

320 

(180) 

(17) 

(120) 

130 

14 

120 

140 

14 

200 

130 

09 

150 

190 

07 

210 

230 

19 

200 

210 

10 

210 

210 

29 

210 

230 

37 

240 

280 

40 

280 

290 

44 

310 

23 

090 

23 

24 

100 

20 

20 

1.40 

16 

(16) 

(150) 

(16) 

l4 

160 

17 

13 

160 

16 

16 

170 

16 

12 

190 

20 

16 

200 

(18) 

(200) 

(18) 

18 

POO 

17 

08 

190 

17 

21 

190 

3  5 

06 

Calm 

Cu  lm 

14 

Calm 

Calm 

29 

180 

16 

31 

180 

10 

24 

Calm 

Calm 

27 

Calm 

Ca  lm 

30 

230 

l4 

-- 

240 

18 

NOTES: 

1.  Numbers  in  parentheses  are  estimated  values. 

2.  Wind  data  was  obtained  by  the  weather  station  on 
Eniwetok  Island. 

3*  Tropopause  height  was  56,000  ft  MSL. 

4.  At  H-hour  the  sea  level  pressure  was  1006.4  mb,  the  temperature 
80°F,  the  dew  point  75° F  and  the  relative  humidity  85$. 


OPmTION  WIGWAM 


put  cm'  _ 

EAT]];  W May  1  <jyj>  J.U  Mvy  1955 
TIMK;  1300  2000 


TOTAL  YIELD:  30  kt 


FIRERAIJ.,  TATA: 

Time  to  1st  minimum:  NM 
Time  to  2nd  maximum:  NM 
Radius  at  2nd  maximum:  NM 


Sponsor:  DOD 

SITE:  Pacific  Ocean  HOO  miles 
Southwest  of  San  Lingo 
20°  kk'  N 
126°  16'  W 

Site  elevation:  Sea  level 

HSIGirr  OF  BURST:  2000  ft  under¬ 
water  depth  16,000  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Subsurface  burst  -  Device 
suspended  by  cable  from  barge 

SPRAY  DOME  HEIGHT:  880  ft  MSL 
FIRST  PLUME  HEIGHT:  1,1+50  ft  MSL 


REMARKS: 

"The  contours  given  (for  H+1.1+  hour)  were  computed  on  the  basis  of 
surface  and  subsurface  water  samples  and  are  reproduced  here  uncorrected, 
they  do  not  represent  fallout  activity  deposited  on  the  surface.  The 
activity  was  mixed  throughout  a  surface  zone  whose  depth  remained  roughly 
constant  for  the  first  two  days.  This  contaminated  zone  resulted  from 
debris  thrown  out  locally  during  the  surface  events  or  from  upwelling 
of  contaminated  water  from  be  lav;.  The  downwind  airborne  radioactivity 
varied  with  the  base  surge  and  yielded  very  little  if  any  residual 
fallout."  At  H-+19  minutes  the  contaminated  water  area 

was  about  5*3  mi0 •  The  area  was  contaminated  in  an  irregular  manner, 
the  peak  intensities  being  approximately  three  times  the  average  intensity 
of  25  to  30  r/hr,  3  ft  above  the  surface.  The  area  circumscribed  by  a 
50  mr/hr  isointensity  contour  increased  to  7-5  mi2  at  HH.lt  hr.  At  H+lt.2 
hr  it  had  decreased  to  3*5  mis .  Measurements  of  water  samples  indicated 
a  radioactive  decay  exponent 
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Distance  From  QZ,  Statute  Miles 


98 


CHCHonrc 

UtlUAll- 


Figure  63  .  Operation  FEDWING,  Shot  Locations,  Eniwetok  Atoll 


IIM 


Figure  64.  Operation  FEDWING,  Shot  Locations,  Bikini  Atoll 


OPEHATION  REDWING  - 


Ln Crosse 


Sponsor:  LASL 

SITE:  PPG  -  Enivetok  -  Yvonne 
11°  33’  28"  N 
162°  81'  18"  E 

Site  elevation:  Sea  Level 


FIREBALL  IATA: 

Time  to  1st  minimum:  10  to  3I  msec 
Time  to  2nd  maximum:  190  to  PSjk  msec 
Radius  at  2nd  maximum:  872 .5  ft 


HEIGHT  OF  BURST:  17  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Surface  burst  from  platform  on 
coral  soil 


CRATER  DATA: 

Diameter:  Uo'»  ft 

■Depth:  4U  ft 

Lip:  15  ft 


CLOUD  TOP  HEIGHT: 

38,000  fu  MSI,  (Ref  105) 
'(0,000  ft  MSL  (Ref  112) 


CLOUD  BOTTOM  HEIGHT1: 

22,000  ft  MSL  ( Ref  105) 
13,000  ft  MSL  (Ref  112) 


REMARKS: 

The  dose-rates  shown  for  the  islands  of  the  ntoll  based  upon 
ground  and  aerial  surveys  made  by  the  llidiological  Safety  organisation 
and  by  Project  2.6%  The  dose-rate  readings  in  the  immediate  environment 
of  the  crater  were  calculated  from  survey  readings  at  low  tide  on  D+l 
day  and  D+2  days,  after  the  reef  around  the  crater  had  been  flushed  by 
at  least  two  high  tides.  The  measured  field  gamma  decay  exponent 

was  used  to  extrapolate  the  readings  to  H+l  hour.  The  one  reading 
which  gave  an  H+l  hour  dose  rate  of  57,000  r/hr  was  uniquely  high  and 
may  have  been  due  to  one  of  the  extreme ly  radioactive,  partially  fused, 
pieces  of  metal  scattered  about  near  the  crater. 
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IftCNl 


NORTH  PACIFIC  OCEAN 


Figure  65  *  Operation  REIVING  -  Lacrosse. 

Island  dose  rates  in  r/hr  at  H+l  hour. 


102 


Height  IMSUond  Diameter,  1C? ft. 


Figure  67  .  Cloud  Dimensions:  Operation  REEfc'INiS  -  Lacrosse. 

Diameter-curvc  1  represents  the  diameter  of  the  main 
cloud;  curve  9  refers  to  a  portion  of  the  cloud  which 
resulted  from  a  shear  at  8  minutes;  curve  3  represents 
the  average  diameter  of  two  clouds  which  resulted  from 
a  shear  of  the  second  cloud  at  13  minutes. 
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NOTES; 

1. 

2. 

3. 

4. 


Nu’-bers  in  parentheses  arc  estimated  values. 

TV.'popauue  height  was  52,300  ft  MSL.  (Reference  lH9)> 

Wj.nd  data  was  obtained  by  the  weather  station  on  Eniwetok  Island. 

At  the  surface  the  air  pressure  was  14.62  psi,  the  temperature  2T.2°C, 
the  dew  point  25.0°C,  and  the  relative  humidity  84$. 
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0  20  40  60  *0 

MN.E6 

RISE  RATE'  6000  FT/HR 


Figure  68  .  Holographs  for  Operation  REDWIFC  - 


Lacrosse 


OPERATION  REDWING  -  Cherokee 

Sponsor:  LASL 

SITE:  PPG  -  Bikini  -  16,000  ft  NE 
of  Charlie 
11°  1<0’  06"  N 

165°  ?.V  39"  E 

Site  elevation:  Sea  level 

HEIGHT  OF  BURST:  4,350  ±  150  ft 


TYPE  OP  BURST  AND  PIAcaCSWT: 

Air  burst  over  water 

CTjOUI)  TOP  KEIGHP:  94,000  ft-MSL  . 
CLOUD  BOTTOM  HEIGHT:  44,000  ft  MSL 


PPG  time  CMT 

DATE:  SI  May  1956  SO  May  19^ 
TIMM:  0551  1751 


REMARKS: 

No  fallout  was  observed  on  the  islands.  Very  light  fallout  wos 
observed  North  of  GZ.  Garr.ma  dose -rate  readings  on  Charlie  were  at 
background  levels. 
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4  6  6  10  12 

Time,  Minutes 
Cloud  Dimensions:  Operation  REDWING  - 
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14  16  18 

Cherokee . 


TABLE  19  BIKINI  WIND  EATA  TOR  OPERATION  REDWING  - 


CHEROKEE 


A 

1 

V| 

Altitude 

(MSL) 

H-hour 

H+3  hours 

H+6  hours 

Dir 

Speed 

Dir 

Speed 

Dir 

Speed 

£ 

feet 

degrees 

uph 

degrees 

mph 

degrees 

mph 

? 

Surface 

090 

06 

120 

18 

120 

17 

1,000 

100 

20 

090 

18 

090 

22 

2,000 

090 

23 

100 

18 

100 

25 

3,000 

090 

23 

110 

23 

100 

26 

4,000 

090 

24 

110 

24 

100 

26 

ti' 

5,000 

090 

21 

110 

22 

100 

22 

6,000 

090 

16 

110 

17 

090 

21 

7,000 

090 

16 

110 

17 

090 

23 

8,000 

090 

15 

100 

18 

090 

22 

ii 

9,000 

100 

13 

100 

15 

090 

17 

•y 

10,000 

120 

13 

090 

18 

120 

13 

12.000 

120 

14 

no 

17 

120 

16 

14,000 

140 

16 

130 

18 

no 

15 

15,000 

(1^0) 

(16) 

(140) 

(IT) 

(130) 

(15) 

c. 

16,000 

140 

17 

150 

17 

150 

15 

18,000 

130 

17 

160 

16 

170 

22 

i 

20,000 

140 

21 

170 

15 

150 

15 

25,000 

150 

10 

090 

20 

160 

20 

30,000 

140 

07 

150 

l4 

15c 

10 

> 

35,000 

260 

07 

220 

12 

220 

09 

y. 

40,000 

230 

17 

250 

23 

230 

25 

j£ 

45,000 

240 

18 

250 

37 

250 

38 

50,000 

250 

37 

£50 

39 

240 

25 

j' 

55,000 

210 

01 

180 

07 

230 

l4 

I,- 

60,000 

IOC 

20 

100 

12 

150 

09 

r 

65,000 

030 

23 

090 

30 

090 

23 

70,000 

100 

25 

090 

4o 

090 

31 

75,000 

090 

55 

090 

45 

080 

53 

y 

78,000 

--- 

-. 

... 

080 

60 

y 

80,000 

090 

58 

090 

53 

M  «■  *M 

V 

85,000 

080 

63 

090 

35 

mmmmm 

— 

1 

87,000 

— 

— 

090 

39 

mumm 

— 

90,000 

080 

70 

-- 

— 

— 

95,000 

090 

85 

— 

— 

**•» 

100,000 

090 

93 

— 

NOTES; 
1. 

2. 

3* 

4. 


Numbers  in  parentheses  are  estimated  values. 

Tropopause  height  was  52,500  ft  MSL. 

Wind  data  was  obtained  on  board  the  U,  S.  S.  Curtiss. 

At  H-hour  the  sea  level  pressure  was  1009*0  mb,  the  temperature 
8l°F,  the  dew  point  73°F,  and  the  relative  humidity  7(/j6. 


« 1  .  J  <u'a(  J  ,V«. 


u  •  >-  A-J,  t  O/jj  \ 
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Figure  70  .  Hodograplis  for  Operation  BEEWING 


Cherokee 


OPERATION  REDWING  - 


Zun.i 


PPG  Time 

GMr 

Sponsor:  UCRL 

DATE: 

TIME: 

28  May  1956 
0556 

27  Muy  195^ 

1756 

SITE:  PPG  -  Bikini  -  Tare 

TOTAL 

YIELD:  3.5  mt 

11°  29'  I18"  N 

l6'J°  22'  09"  E 

Site  elevation:  Sea  Level 

FIREBALL  DATA: 

HEIGHT  OF  BURST:  9  ft 

Time  to  1st  minimum:  160  ±  18^  msec 
Time  to  2nd  maximum:  1-705  ±  2.15  sec 

Radius  at  2nd  maximum:  5,2^8  ft  TYPE  OP  BURST  ANT)  Pi ACEMENT: 

Surface  burst  from  platform 
CRATER  LATA:  Diameter:  2,31°  ft  on  coral  soil  and  over  water 

Depth:  103  ft 

Lip:  No  apparent  lip  CLOUD  TOP  HEIGHT:  79,000  ft  MSL 

CLOUD  BOTTOM  IfKlG-Ti1:  1(9,000  ft  MSL 


REMARKS: 

The  on-site  fallout  pattern  was  drawn  from  island  readings  taken  by 
scientific  project  2.65  supplemented  by  fallout  sample  collection  cn 
rafts  and  barges  in  the  lagoon.  The  measured  field  decay  exponent 

was  used  to  extrapolate  the  dose-rate  readings  to  1H1  hour.  It 
was  observed  t)int  the  water  adjacent  to  the  bencher,  of  the  northern 
islands  of  the  atoll  was  pent rally  much  more  highly  contaminated  than 
the  islands. 

The  off-site  fallout  puttern  was  drawn  from  oceanographic  surveys. 

The  oceanographic  surveys  used  detector  probes  for  measuring  the  dose- 
rate  ut  the  surface,  plus  the  allied  equipment  necessary  for  measuring 
the  dose-rate  at  depths  to  and  below  the  thermocline  (water-sampling 
equipment  for  the  taking  of  surface  samples  and  for  the  collection  of 
samples  from  any  desired  depth).  The  dose -rate  readings  were  extrapolated 
to  H-M  hour  by  using  the  decay  measurements  of  the  samples  collected. 

Ttie  portion  of  fallout  that  penetrated  below  the  thermos  line  is  unknown. 
Rather  than  attempt  to  estimate  the  percentage,  the  results  for  the 
dose  rates  assume  no  penetration  beyond  the  depth  mixing. 
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Distanco  from  GZ,  Statut«Mil«» 


figure  72  *  Operution  REDWING  -  Zuni.  Off-site 

dose  rate  contours  in  r/hr  at  11+1  hour. 


Cloud  H*igW(MSL)  and  Pi amettr,  fCjVf 


TABLE  20  BIKINI  WIND  FATA  FOR  OPERATION  REDWING 


'/.UNI 


Altitude 

(MIL) 

U-4  hours 

H-hour 

11+3  hours 

11+6  hours 

Dir 

{freed 

Mr 

Speed 

Dir 

Speed 

Dir 

Sp* 'ed 

feet 

degrees 

mph 

degrees 

mph 

degrees 

mph 

degrees 

mph 

Surface 

070 

22 

050 

22 

060 

30 

000 

24 

1,000 

090 

26 

080 

26 

060 

26 

070 

28 

2,000 

090 

24 

070 

25 

060 

26 

080 

35 

3,000 

090 

24 

070 

28 

070 

30 

090 

31 

4,000 

090 

20 

090 

28 

070 

31 

100 

30 

5,000 

080 

26 

090 

24 

090 

29 

100 

28 

6,000 

080 

23 

100 

22 

090 

29 

100 

30 

7,000 

090 

23 

100 

22 

100 

23 

100 

31 

8,000 

080 

24 

100 

22 

120 

23 

090 

29 

9,000 

090 

24 

100 

22 

no 

24 

100 

30 

10,000 

090 

24 

100 

23 

ICO 

22 

100 

30 

12,000 

100 

22 

090 

24 

090 

17 

090 

26 

14,000 

080 

17 

090 

17 

080 

16 

090 

24 

15,000 

— 

— 

(100) 

(15) 

(080) 

(15) 

(090) 

(24) 

16,000 

110 

15 

no 

12 

070 

14 

090 

25 

18,000 

110 

17 

100 

12 

090 

13 

090 

17 

20,000 

110 

14 

140 

12 

no 

10 

090 

17 

25,000 

170 

18 

160 

18 

170 

20 

260 

02 

30,000 

240 

26 

170 

14 

160 

18 

180 

13 

35,000 

250 

36 

220 

29 

200 

35 

230 

35 

40.000 

260 

34 

220 

46 

210 

50 

260 

50 

45,000 

230 

54 

210 

40 

220 

43 

230 

61 

50,000 

240 

37 

240 

29 

250 

31 

24  0 

32 

51,000 

— 

— 

250 

29 

--- 

-- 

- -- 

-- 

55,000 

220 

26 

240 

3 

250 

2.1 

240 

20 

60,000 

060 

18 

080 

17 

090 

16 

eOo 

22 

65,000 

oyo 

28 

090 

30 

090 

31 

090 

32 

70,000 

090 

32 

090 

30 

090 

37 

090 

30 

75,000 

080 

44 

090 

4o 

090 

38 

090 

35 

77,000 

— 

-- 

— 

-- 

— 

-- 

100 

4] 

80,000 

100 

47 

100 

48 

100 

48 

_  _  . 

.  . 

85,000 

090 

51 

100 

48 

.100 

46 

.  . 

86,000 

— _ 

— 

— 

-- 

100 

43 

... 

_  . 

90,000 

090 

52 

100 

40 

-  -  - 

-- 

— 

— 

NOTES: 

1.  Numbers  in  parentheses  are  estimated  values. 

2.  Tropopause  height  was  51,200  ft  MOL. 

3.  Wind  data  was  obtained  on  board  the  U.  0.  S.  Curtiss. 

U.  H-hour  data  for  altitudes,  over  51,000  ft  were  determined  by  inter¬ 
polating  from  measurements  taken  between  H-4  and  11+3  hours. 

5.  At  H-hour  the  seu  level  pressure  wan  1010.5  mb,  the  temperature 
8l°F,  the  dew  point  76° I)  and  the  relative  humidity  B0‘j6. 
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TABT.K  20  WIND  DATA  FOR  OPKRATION  RKDWJ.NQ 


ZUNI  (CONTD) 


BJ  K tni 


Altitude 

(MSL) 


11+9  hours 


Speed 


11+15 

Dir 


hours 

Speed 


Hunger ik 
11+21  hours 


Speed 


feet 

degrees 

mph 

degrees 

mph 

deglees 

mph 

Surface 

080 

24 

090 

23 

070 

15 

1,000 

090 

28 

080 

24 

080 

24 

2,000 

100 

31 

080 

23 

080 

24 

3,000 

100 

31 

090 

20 

080 

21 

4,000 

100 

28 

090 

18 

080 

16 

5,000 

100 

29 

090 

18 

080 

13 

6,000 

100 

25 

090 

20 

090 

12 

7,000 

100 

26 

100 

21 

090 

12 

8,000 

100 

31 

100 

21 

090 

14 

9,000 

090 

30 

090 

21 

090 

i4 

10,000 

090 

26 

100 

21 

090 

l? 

12,000 

100 

25 

100 

22 

090 

14 

14,000 

080 

31 

090 

21 

100 

12 

15,000 

(080) 

(26) 

(090) 

(18) 

(100) 

(14) 

16,000 

070 

22 

090 

17 

090 

18 

18,000 

090 

18 

100 

24 

090 

24 

20,000 

070 

24 

090 

23 

080 

21 

25,000 

050 

25 

070 

20 

060 

23 

30,000 

230 

21 

200 

13 

020 

26 

35,000 

230 

31 

200 

13 

220 

15 

40,000 

210 

46 

210 

26 

230 

24 

45,000 

220 

47 

220 

38 

230 

28 

50,000 

250 

31 

230 

32 

310 

25 

53,000 

— 

-- 

240 

31 

— 

— 

55,000 

290 

16 

— 

— 

010 

07 

60,000 

110 

23 

— 

— 

150 

14 

65,000 

090 

26 

-  — 

-- 

090 

24 

70,000 

090 

31 

-  — 

-- 

060 

23 

75,000 

090 

37 

— 

— 

090 

40 

80,000 

090 

36 

— 

-- 

080 

47 

85,000 

090 

44 

— 

— 

090 

52 

90,000 

090 

56 

— 

a 1  at 

C80 

56 

95,000 

100 

65 

--- 

080 

69 

96,000 

100 

65 

--- 

mm 

— 

-- 

99,000 

— 

-- 

— 

a  •« 

080 

81 

NOTl'S: 

1.  Numbers;  in  parentheses  are  estimated  values. 

2.  Wind  data  for  11+9  hours  and  11+15  hours  were  obtained  on 
brxird  the  VI.  S.  S.  Curtiss.  Wind  data  for  H+Pl  hoxv-s  was 

ob tuiicd  by  weather  station  eii  Snlwctok  Island  (Rongcrik  Atoll). 


jg.S _ £££ 


72.S  67.5  ®£s 


SCALE 


|i  1 1 1 ii 1 1 1 1 1 1 1 1 lLlllI 

0  20  40  CO  so  :oo 

MILES 

RISE  RATE  5000  FT/HR 


Figure  75 .  Hodographc  for  Operation  REDWING  - 


Zuni. 


OPERATION  REDWING:  -  Yuma 

PPG  time  GOT  Sponsor:  UCRL 

LATE:  26  May  19i»(j  27  May  1956 

TIME:  0796  1956  SITE:  PPG  -  Eniwetok  -  Sally 

11°  30’  33"  N 

162°  18’  55"  E 

Site  elevation:  Sea  Level 

HEIGHT  OF  BURST:  .  205  ft 


CLOUD  TOP  HEIGHT:  8,000  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  1,000  ft  MSL 

TYPE  OF  BURST  AND  PLACEMENT: 

Tower  burst  over  coral  soil 


REMARKS: 


Only  island  dose  rate  readings  are  available.  These  were  tahen 
from  the  aerial  and  ground  surveys  made  by  the  Radiological  Safety 
organization.  The  t  1,8  decay  approximation  was  used  to  extrapolate 
the  dose  rate  readings  to  H+l  hour.  Significant  amounts  of  alpha 
(plutonium)  contamination  were  found  on  the  shot  island. 


IRENE 


NORTH  PACIFIC  OCEAN 


STATUTE  MILES 


Figure  76  .  Operation  REDWING  - 


Yuma. 


Island  dose  rates  in  r/hr  at  H+l  hour. 
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TABJ.K  21  KN1WET0K  WIIO)  HVTA  FOR  OPKKA'flON  REDWJ  N( 


Altitude 

H-2 

hour:; 

IHdliffHHESSiBflE&SS 

feet 

decree 

c  mph 

Surface 

080 

21 

1,000 

080 

24 

2,000 

080 

31 

3,000 

080 

35 

4,000 

080 

35 

5,000 

080 

32 

6,000 

090 

28 

7,000 

090 

28 

8,000 

090 

29 

9,000 

090 

30 

10,000 

090 

30 

12,000 

090 

25 

14,000 

110 

23 

16,000 

l4o 

22 

18,000 

140 

17 

20,000 

180 

05 

25,000 

170 

26 

30,000 

260 

21 

35,000 

230 

35 

40,000 

220 

55 

45,000 

— 

— 

50,000 

— 

35,000 

— 

60,000 

-- 

65,000 

-- 

70,000 

— 

— 

75,000 

— 

— 

80,000 

-- 

85,000 

— 

90,000 

- — 

— 

95,000 

— 

-- 

90,000 

--- 

— 

100,000 

— 

102,000 

... 

-- 

II  hour 


II+'i  hour 


decrees  mp 

17 


!i+f  horn 


decrees  mph 


NOTES: 

1.  Tropopausc  heicht  was  55, 500  ft  MSL. 

2.  Wind  data  was  obtuinod  by  the  weather  station  on  Enivetok  Island. 

3.  H  hour  values  were  interpolated  from  data  taken  at  11-2  hours  and 
JI+1  hour. 

4.  At  the  surface  the  air  pressure  wan  14.64  psi,  the  temperature 
27*5°C,  the  dew  point  23* 9° C  and  the  relative  humidity  80$. 
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OPERATION  REDWING  - 


Erie 


Sponsor:  LASL 

SITE:  PFG  -  Eniwetok  -  Yvonne 
11°  32'  40"  N 

162°  21*  52"  E 

Site  elevation:  Sea  level 

HEIGHT  OF  BURST:  300  ft 

TOWER  OF  BURST  AND  PlACHflSNT: 
Tower  burst  over  coral  soil 

CLOUD  TOP  HEIGHT:  32,000  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  10,000  ft  MSL 


REMARKS: 

Only  island  dose-rate  readings  are  available.  These  were  obtained 
from  aerial  and  ground  surveys  made  by  the  Radiological  Safety 
<: fganization  at  H+4  hours.  The  t-1’3  decay  approximation  was  used 
to  extrapolate  the  dose-rate  readings  to  H+l  hour.  Islands  north  of 
Yvonne  in  the  atoll  were  only  slightly  contaminated. 


PPG  Time  GIT 

DATE:  31  May  30  May  1956 

TIME:  0615  1815 


TABLE  22  KNTWETOK  WIND  DATA  FOR  OF  I'll  NATION  REDWING 


ERIE 


Altitude 
( MSL  ) 

H-hour 

H+3  hou 

v*d 

LA  »  * 

H+6  hours 

Dir 

Speed 

Dir 

Speed 

Dir 

Speed 

feet 

decrees 

mph 

decrees 

mph 

decrees 

mph 

Surface 

100 

16 

130 

16 

090 

12 

1,000 

100 

28 

100 

20 

090 

23 

2,000 

100 

28 

100 

21 

090 

23 

3,000 

100 

23 

100 

22 

090 

22 

4,000 

100 

21 

100 

22 

090 

20 

5,000 

090 

20 

100 

18 

090 

16 

6,000 

090 

16 

100 

12 

100 

17 

7,000 

080 

10 

110 

07 

100 

16 

8,000 

100 

08 

110 

06 

100 

16 

9,000 

100 

17 

090 

07 

110 

16 

10,000 

080 

05 

090 

08 

120 

14 

12,000 

100 

06 

100 

06 

120 

05 

14,000 

090 

09 

090 

07 

120 

09 

15,000 

(080) 

(10) 

(090) 

(09) 

(100) 

(07) 

16,000 

080 

10 

090 

13 

080 

06 

18,000 

070 

14 

090 

13 

'  080 

12 

20,000 

360 

07 

110 

07 

080 

07 

25,000 

260 

15 

200 

20 

280 

09 

30,000 

250 

22 

250 

24 

230 

17 

35,000 

240 

44 

270 

28 

240 

30 

40,000 

280 

37 

270 

41 

280 

38 

45,000 

280 

36 

270 

40 

260 

38 

50,000 

260 

38 

250 

4l 

240 

39 

55,000 

320 

18 

300 

12 

270 

24 

60,000 

080 

12 

090 

13 

l4o 

07 

65,000 

090 

26 

080 

24 

080 

24 

70,000 

100 

33 

110 

32 

110 

32 

75,000 

100 

4o 

100 

44 

100 

44 

80,000 

100 

72 

090 

68 

120 

62 

85,000 

090 

79 

090 

98 

120 

72 

90,000 

090 

74 

110 

83- 

100 

78 

94,000 

090 

77 

— 

-- 

— 

_  a 

95,000 

— 

-- 

100 

77 

100 

80 

96,000 

— 

-- 

100 

78 

— 

-- 

1.00,000 

-“T 

-- 

— 

-- 

120 

88 

102,000 

— 

-- 

— 

— 

120 

93 

NOTES: 

1.  Number:*,  in  parentheses  are  estimated  values. 

2.  Tropopaur.e  height  was  ,  100  ft,  MEL.  (Reference  lit 9) • 

3.  Wind  data  was  obtained  by  the  weather  station  on  Eniwctok  Island. 
At  H-hour  the  sea  level  pressure  was  IOO9.I  mb,  the  temperature 
80.3°F,  the  dow  point  73*5°F,  and  the  relative  humidity  8G.2$. 
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Seminole 


OPERATION  REDWING  - 

rPG  t  lino  GMT1 

DATE:  S  June  195  6  ^June~l9^ 
TIME:  1255  0055 


Sponsor:  LASL 

SITE:  PPG  -  Eniwetok  -  Irene 
11°  hO'  35"  N 
162°  13*  02"  E 

HEIGHT  OF  BURST:  4.5  ft 

TYPE  OF  BURS' L'  AND  PI  A  CEMENT: 
Surface  burst  in  water  tank 
over  coral  soil 

CLOUD  TOP  HEIGHT:  16,000  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  9,000  ft  MSL 


REMARKS: 

Only  island  dose-rate  readings  are  available.  Those  were  obtained 
from  aerial  and  ground  surveys  made  by  the  Radiological  Safety 
organization.  The  t-1*3  decay  approximation  was  used  to  extrapolate 
the  dose-rate  readings  to  11+3.  hour. 


STATUTE  MILES 


Figure  80  •  Operation  REDWING  -  Seminole. 

Island  dose  rates  in  r/h r  at  H+l  hour. 


TABLE  23  KNJWKPOK  WJND  D\TA  FOE  OPERATION  REINING 


GHMINOLK 


Altitude 

H-J.  hour 

H-hmu 

H+2  hours 

11+5 

hour 

(HE?,) 

Dir 

Speed 

Dir 

Speed 

Dir 

Speed 

Dir _ 

Speed 

feet 

degrees 

mph 

degrees 

mph 

degrees 

mph 

degrees 

mph 

Surface 

100 

13 

100 

12 

090 

09 

080 

12 

1,000 

090 

16 

090 

15 

080 

14 

070 

20 

2,000 

090 

16 

090 

17 

090 

20 

070 

20 

3,000 

090 

18 

090 

18 

090 

17 

100 

20 

4,000 

090 

18 

090 

17 

080 

34 

100 

20 

5,000 

090 

18 

090 

17 

080 

jM 

090 

17 

6,000 

100 

15 

090 

15 

080 

34 

080 

16 

7,000 

100 

10 

100 

12 

100 

14 

080 

09 

8,000 

100 

10 

110 

12 

120 

14 

100 

08 

9,000 

090 

13 

090 

13 

100 

14 

110 

08 

10,000 

090 

14 

090 

14 

080 

14 

090 

08 

12,000 

090 

12 

080 

10 

070 

08 

100 

07 

14,000 

090 

05 

090 

06 

100 

09 

ll<0 

02 

15,000 

— 

(100) 

(06) 

(100) 

(09) 

(Calm) 

(Calm) 

16,000 

100 

05 

100 

06 

100 

09 

Calm 

Calm 

18,000 

110 

02 

110 

03 

no 

05 

Calm 

Calm 

20,000 

o4o 

08 

060 

09 

090 

10 

360 

07 

25,000 

030 

09 

110 

13 

260 

21 

240 

05 

30,000 

250 

14 

250 

17 

240 

23 

240 

14 

35,000 

250 

23 

240 

23 

230 

23 

220 

3.7 

40,000 

240 

20 

240 

20 

230 

23. 

230 

16 

45,000 

250 

27 

250 

30 

260 

23 

250 

25 

50,000 

260 

18 

260 

20 

270 

21 

270 

13 

55,000 

360 

05 

340 

05 

300 

05 

290 

09 

60,000 

090 

13 

080 

12 

060 

10 

120 

05 

65,000 

090 

26 

100 

26 

110 

28 

iio 

23 

70,000 

070 

45 

080 

47 

090 

49 

090 

52 

75,000 

090 

60 

090 

60 

100 

61 

100 

56 

80,000 

090 

63 

090 

63 

090 

76 

100 

64 

85,000 

100 

75 

100 

76 

090 

79 

300 

74 

90,000 

100 

77 

100 

79 

090 

84 

090 

71 

93,000 

— 

-- 

— 

-- 

090 

84 

090 

71 

95,000 

100 

81 

100 

80 

-- 

-- 

100,000 

100 

68 

100 

68 

— 

— 

— 

m  m 

NOTES: 

1.  Numbers  in  parentheses  are  estimated  values. 

2.  Tropopause  height  was  52,200  ft  MSL.  (Reference  149). 

3*  Wind  data  was  obtained  by  the  weather  station  on  Eniwet.ok  Island. 

4.  H-hour  values  were  interpolated  from  dutn  taken  at  II- 1  hour  and 
H+2  hours. 

5.  At  the  surfuce  the  air  pressure  was  14,64  psi,  tlio  temperuture 
30. 5° 0,  the  dew  point  24.7°C  uud  the  relative  humidity  ’(1%. 

ISO 


H  4-2 


SCALE 

1  Ull-ULiJ 
0  20  40 

mil** 


nun  rot*:  5000 ft /hr 


Figure  81  .  Hod og raphe  for  Operation  FEDWTNG  - 


Seminole. 
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OPERATIC"!  REDWING  -  Fluthcad 

Sponsor:  L/W5L 

SITE:  PPG  -  Bikini  -  i;,000  ft  south 
of  liog 

11°  3 C'  00"  N 
1 6n°  rvl '  o^"  k 
Site  clcv-ition:  Jiea  Level 

HEIGHT  OF  BURST:  I'; 

TYPE  OF  BURET  AND  PIACJMENT: 

Surface  burst  from  burgo  on 
water;  center  of  gravity 
approx.  li>  ft  above  surface 
of  water;  water  depth  114  ft 

CLOUD  TOP  HEIGHT:  6^,700  ft  MSL 
CLOUD  bOn\)M  HEIGHT:  3&,600  ft  MSL 


m?  Time _  GW 

DATE:  3.2  Juu  Jul>u  11  dun  1^6 
TIME:  0626  1826 


REMARKS: 

The  on-site  fallout  pattern  was  drawn  from  island  readings  taken 
by  scientific  projects  supplemented  by  fallout  sample  collection  on 
rafts  and  barges  in  the  lagoon.  Actual  field  decay  measurements,  which 
indicated  a  decay  exponent  were  used  to  extrapolate  the 

dose-rate  readings  to  H+l  hour. 

The  off -site  fallout  pattern  war,  drawn  from  oceanographic  surveys. 

The  oceanographic  surveys  used  detectoi  probes  for  measuring  the  dose- 
rate  at  depths  to  and  below  the  thermocline.  Wbter- sampling  equipment 
was  used  for  the  taking  of  surface  samples  and  for  the  collection  of 
samples  from  any  desired  depth.  The  dose-rate  readings  were  ex^apolated 
to  H+l  hour  by  using  the  decay  measurements  of  the  samples  collected. 

Very  little  of  the  fallout  should  have  beer  associated  with  solid 
particles  large  enough  to  penetrate  below  the  thermocline. 
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Di stone*  front  GZ,  Statute  Mile* 


Cloud  Height  WSU  and  Diameter  I05ft 


4* 


Time,  Minute* 


Figure  84  •  Cloud  Dimensions:  Operation  REDWING  -  Flathead. 
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TABLE  24  BIKINI  WIND  TATA  TOR  OPERATION  REDWING  -  FLATHEAD 


Altitude 

sra 

hours 

H-hour 

)i+]-V  hours 

hours 

H+5;.  hours 

(MOl.) 

Dll' 

Speed 

Dir 

Speed 

Dir 

Speed 

I)ir 

Speed 

Dir 

Speed 

feet 

degrees 

wph 

degrees 

mph 

degrees 

mph 

degrees 

mph 

degrees 

inph- 

Surface 

080 

18 

080 

22 

080 

24 

060 

21 

050 

15 

1,000 

060 

17 

OYO 

21 

070 

23 

060 

20 

050 

22 

2,000 

070 

14 

080 

17 

080 

20 

070 

20 

050 

21 

3,000 

080 

14 

090 

15 

090 

15 

070 

18 

060 

24 

4,000 

080 

16 

090 

14 

100 

13 

070 

18 

070 

15 

5,000 

090 

17 

100 

15 

100 

13 

070 

18 

080 

16 

6,000 

090 

15 

100 

14 

100 

14 

079 

16 

o3o 

15 

7,000 

090 

14 

090 

14 

090 

14 

060 

09 

090 

14 

8,000 

080 

12 

090 

10 

090 

10 

060 

03 

090 

09 

9,000 

080 

10 

090 

09 

100 

08 

090 

07 

060 

06 

10,000 

090 

09 

100 

08 

100 

07 

050 

06 

050 

05 

12,000 

090 

08 

090 

07 

090 

05 

090 

08 

100 

06 

14,000 

110 

03 

120 

05 

13C 

06 

Calm 

Calm 

Calm 

Calm 

16,000 

020 

02 

110 

06 

160 

08 

080 

03 

170 

05 

18,000 

110 

06 

130 

10 

150 

14 

100 

06 

070 

04 

20,000 

160 

09 

160 

12 

160 

13 

150 

07 

180 

07 

25,000 

050 

14 

120 

17 

170 

20 

170 

3.4 

180 

12 

30,000 

210 

12 

200 

17 

200 

21 

200 

15 

200 

16 

35,000 

240 

14 

250 

14 

2p0 

14 

250 

15 

260 

21 

40,000 

260 

22 

240 

21 

230 

21 

240 

22 

270 

21 

45,000 

220 

22 

2?0 

21 

240 

20 

270 

18 

310 

18 

50,000 

300 

15 

340 

15 

;-6o 

15 

330 

l4 

030 

15 

55,000 

070 

14 

090 

17 

100 

20 

070 

21 

100 

20 

60,000 

090 

28 

090 

28 

— 

100 

23 

090 

16 

65,000 

100 

28 

100 

28 

M-- 

mm 

080 

24 

080 

25 

70,000 

100 

33 

100 

33 

mmm 

MM 

090 

4o 

080 

37 

75,000 

090 

46 

090 

46 

MM 

080 

46 

080 

57 

80,000 

— 

— 

MM. 

080 

63 

090 

64 

85,000 

--- 

— 

WHAM* 

— 

MMM 

MM 

090 

64 

080 

68 

90,000 

mm 

~ M 

... 

MMM 

MM 

090 

54 

080 

59 

91,000 

— 

... 

— 

— 

— 

--- 

M  M 

080 

69 

93,000 

tmmrm 

"" 

MM 

090 

56 

MM. 

NOTES: 

1.  Tropopause  height  was  48,900  ft  MSL  at  H-hour. 

2.  Wind  data  vat?  obtained  on  board  the  U.  S.  S.  Curtiss. 

3.  H-hour  va'ues  were  interpolated  from  data  taken  at  II-2|  hours  and 
H+Tg  hours . 

4.  At  H-houx  the  sea  level  pressure  was  101.2.9  rob,  the  temperature  82.0°F, 
the  dew  point  7.6.0°F  and  the  relative  humidity  82.0$. 
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OPERATION  REDWING  - 


Black foot 


Sponsor:  IASL 

SITE:  PPG  -  Eniwetok  -  Yvonne 

11°  33  •  OV'  N 
162°  21'  31"  E 

Site  elevation:  Sea  level 

HEIGHT  OF  BUR:-7:  200  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Tower  burst  over  coral  soil 


CLOUD  TOP  HEIGHT:  25,000  ft  MSL 
CLOUD  BOTTOM  HEIGin?:  lh,000  ft  MSL 


REMARKS 1 

Only  island  dose-rate  readings  are  available.  These  were  obtained 
from  aerial  and  ground  surveys  made  by  the  Radiological  Safety  organi¬ 
zation.  The  t'1*3  decay  approximation  was  used  to  extrapolate  the 
dose-rate  readings  to  H+l  hour.  Heavy  contamination  from  this  shot, 
fired  on  cc*ntral  Yvonne,  was  limited  primarily  to  the  shot  island. 
However,  the  photo  tower  on  Mack  wan  highly  contaminated  from  the 
fallout. 


PPG  Time  GMT 

D\TE:  12  June  1956  11  June" 195 6 

TIME:  0626  1826 


TABLE  25  KNXWKTOK  WIND  EATA  FOR  OPERATION  REDWING 


liLACKFOOT 


Altitude 
(  Mf  IT , ) 

11- ]  hear 

1H2;\-  hours 

H+5.^  hours 

hours 

Dir 

Speed 

Dir 

Speed 

Dir 

Speed 

Dir 

Speed 

feet 

degrees 

mph 

degrees 

mph 

degrees 

mph 

degrees 

mph 

Surface 

090 

14 

130 

14 

110 

15 

050 

14 

1,000 

090 

14 

070 

08 

080 

3.8 

080 

18 

2,000 

090 

15 

080 

16 

080 

16 

070 

17 

*3,000 

100 

24 

090 

15 

090 

16 

080 

l4 

4,000 

100 

18 

100 

15 

090 

16 

080 

12 

5,000 

100 

15 

100 

14 

090 

13 

080 

13 

6,ooo 

100 

13 

090 

15 

100 

12 

080 

12 

7,000 

100 

12 

090 

14 

100 

12 

080 

12 

8,000 

100 

12 

090 

13 

100 

13 

100 

13 

9,000 

090 

09 

090 

12 

100 

13 

100 

13 

10,000 

070 

09 

090 

07 

090 

10 

100 

l4 

12,000 

080 

09 

090 

07 

100 

09 

100 

08 

14,000 

090 

08 

110 

10 

100 

09 

100 

09 

15,000 

(090) 

(09) 

(100) 

(10) 

(100) 

(08) 

(120) 

(06) 

16,000 

090 

09 

090 

12 

110 

07 

110 

07 

18,000 

070 

16 

080 

09 

090 

12 

120 

06 

"20,000 

070 

09 

070 

09 

09c 

12 

100 

13 

25,000 

C90 

10 

120 

21 

180 

12 

150 

09 

30,000 

050 

08 

080 

07 

140 

12 

170 

10 

35,000 

280 

14 

240 

32 

230 

26 

220 

28 

4o,ooo 

240 

35 

240 

28 

240 

23 

230 

23 

45,000 

24o 

23 

250 

17 

030 

09 

290 

23 

50/ 

31c 

22 

010 

13 

090 

16 

020 

12 

"52 ,0-0 

-  — 

— 

— 

— 

— 

— 

— 

— 

53,000 

— 

— 

030 

20 

— 

— 

020 

23 

55,000 

090 

20 

— 

-- 

100 

18 

— 

-- 

60,000 

120 

26 

-- 

100 

20 

--- 

— 

65",  ooo 

060 

17 

--- 

-- 

080 

17 

— - 

— 

70,000 

090 

36 

— 

-- 

090 

50 

— 

— 

71,000 

090 

36 

— 

-- 

— 

— 

- — 

— 

*^5,000 

— 

-- 

-  — 

-- 

090 

59 

... 

— 

80,000 

— 

-- 

--- 

-- 

090 

59 

— 

.  82,000 

— 

-- 

— 

— 

090 

6l 

— 

— 

NOXLC: 

1.  Numbers  in  parentheses  are  estimated  values. 

2.  Tropopause  height  was  5?. ,500  ft  MSL. 

3.  JWind  data  was  obtained  by  the  weather  station  on  Eniwetok  Island. 

4.  At  H-hou  ' ’'e  sea  level  pressure  was  1012.5  mb,  the  temperature 
8i.l°F,  t  iew  point  75*8°F  and  the  relative  humidity  84.0$. 
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OPERATION  REDWING  Kickapoo 


PPG  Time  GMT 

PATE:  14  June  l^S  13  June  195>6  Sponsor:  UCRL 

TIME:  1126  2326 


SITE:  PPG  -  Eniwetck  -  Sally 

-  11°  30'  38”  N 

162°  19'  11"  E 

Site  elevation:  Sea  Level 


HEIGHT  OF  BURST:  300  ft 

TYPE  OF  BURST  AND  PLACEMENT : 

Tower  burst  over  coral  soil 

CLOUD  TOP  HEIGHT:  16,000  ft  NSL 

CLOUD  BOTTOM  HEIGHT:  11,000  ft  MSL 


REMARKS:  Only  island  dose-rate  readings  are  available.  These  were^  ^ 
obtained  from  aerial  and  ground  surveys  made  by  the  Radiological  Safety 
Organization.  The  t"l,a  decay  approximation  war.  used  to  extrapolate  the 
dose-rate  readings  to  H+l  hour.  Heavy  contamination  was  encountered  only 
on  Sally,  the  shot  island.  Significant  alpha  (plutonium)  contamination 
was  also  found  on  the  shot  island. 


GENE 

HELEN 
f  IRENC 


NORTH  PACIFIC  OCEAN 


STATUTE  MILES 


Figure  88.  Operation  PE  WING  - 
Ir.land  dose  rates  in  r/bv  at  H+l  hour. 
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KicKapoo. 


TAItfJS  26  ENIWCTOK  WIND  DATA  FOR  OPERATION  REDWING 


KICKATOO 


Altitude 

(MSL) 

;  H- 

hour 

mr 

hours 

_ 

hours 

Dir 

Spee:d 

Dir 

Speed 

Dir 

Si>eed 

feet 

decrees  mph 

degrees 

mph 

degrees 

mph 

Surface 

080 

12 

050 

12 

080 

12 

?,000 

090 

12 

090 

12 

090 

14 

2,000 

090 

14 

090 

14 

090 

14 

3,000 

090 

17 

090 

17 

100 

14 

4,000 

090 

16 

100 

15 

090 

13 

5,000 

100 

14 

100 

13 

090 

10 

6,000 

120 

12 

120 

12 

070 

08 

7,000 

100 

07 

120 

12 

080 

07 

8,000 

C80 

06 

100 

12 

080 

07 

9,000 

060 

09 

100 

12 

070 

08 

10,000 

030 

10 

070 

03 

060 

09 

12,000 

030 

13 

040 

05 

060 

05 

14,000 

030 

10 

020 

07 

050 

05 

15,000 

(030) 

(08) 

(020) 

(09) 

(050) 

(06) 

16,000 

020 

06 

020 

13 

o4o 

07 

18,000 

020 

12 

020 

09 

o4o 

12 

20,000 

070 

12 

050 

07 

020 

i4 

25,000 

030 

10 

040 

15 

030 

23 

30,000 

360 

09 

350 

17 

010 

15 

35,000 

350 

12 

350 

13 

04o 

15 

4o,ooo 

360 

20 

020 

18 

030 

15 

45,000 

350 

22 

020 

24 

3^0 

23 

50,000 

34o 

24 

250 

26 

350 

29 

55,000 

060 

26 

050 

32 

060 

30 

60,000 

080 

24 

090 

16 

070 

25 

65,000 

3.00 

31 

110 

37 

100 

39 

70,000 

090 

46 

090 

51 

090 

51 

75,000 

090 

77 

100 

61 

100 

56 

80,000 

100 

74 

100 

69 

090 

65 

81,000 

— 

-- 

— 

-- 

090 

65 

85,000 

100 

71 

090 

79 

— 

90,000 

090 

83 

090 

80 

— 

— 

95,000 

100 

90 

090 

86 

-  — 

W  M 

98,000 

100 

90 

— 

-- 

m  w  «» 

-- 

100,000 

—  - 

mm 

090 

68 

-- 

102,000 

— 

— 

090 

68 

www 

w  W 

NOTES: 


1.  Numbera  in  parentheses  ore  estimated  values. 

2.  Tropopause  height  was  53,100  ft  MSL. 

3.  Wind  data  vas  obtained  by  weather  station  on  Eniwetok  Island. 

4.  At  the  surface  the  air  pressure  was  14.65  pci,  the  temperature 
29.8*0,  the  relative  humidity  71$. 
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OPERATION  REDWING  - 


Osage 


PPG  Time  GMT 

DATE:  I<j  Oun  15' jun'.iyVS 

TIME :  1314.  0114 


Sponsor :  LASL 


SITE:  PPG  -  Enivetok  -  Yvonne 

11°  32'  46"  n 
162°  21'  39"  E 

Site  elevation:  Sea  level 


HEIGHT  QE  BURST:  67O  ±  35  ft 

TYIE  OF  BURST  AND  PLACEMENT: 
Air  buret  over  coral  soil 


CLOUD  TOP  HEIGHT ;  21,000  ft  MSL 

CLOUD  BOTTOM  HEIGCT:  17,000  ft  MSL 


REMARKS:  No  significant  contamination  was  observed. 
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TABLE  27  KNIWKTOK  WIND  DATA  FOR  OPERATION  REDWING  - 


OSAGE 


Altitude 

H-4  hours 

H-hour 

u+7? 

hours 

TII+10? 

hours 

(K3L) 

D.i  r 

Speed 

Dir 

Speed 

Di  r 

Speed 

Dir 

Speed 

feet 

degrees 

mph 

degrees 

mnh 

degree 

s  mph 

degrees 

ttijih 

Surface 

150 

14 

150 

l4 

160 

16 

180 

15 

1,000 

130 

16 

130 

16 

— 

-- 

160 

12 

2,000 

130 

18 

140 

17 

-- 

190 

12 

3,000 

130 

18 

140 

17 

— 

— 

190 

12 

4,000 

l4o 

18 

150 

17 

— 

-- 

190 

09 

5,000 

150 

17 

150 

16 

-  — 

-- 

190 

10 

6,000 

160 

16 

160 

16 

— 

-- 

190 

13 

7,  coo 

170 

14 

170 

14 

— 

— 

190 

13 

8,000 

180 

09 

180 

05 

--- 

-- 

190 

10 

9,000 

180 

09 

180 

09 

— 

— 

190 

05 

10,000 

170 

12 

170 

10 

— 

-- 

170 

07 

12,000 

220 

13 

220 

12 

- -- 

-  - 

180 

07 

14,000 

230 

14 

230 

14 

--- 

-- 

230 

09 

15,000 

— 

-- 

(220) 

(14) 

— 

-- 

l6,000 

210 

15 

210 

13 

— 

-- 

200 

07 

18,000 

200 

12 

200 

12 

— 

-- 

200 

07 

20,000 

200 

07 

200 

07 

— 

-- 

180 

05 

25,000 

230 

05 

230 

05 

— 

-- 

180 

02 

30,000 

020 

05 

030 

05 

080 

06 

3.80 

02 

35,000 

030 

15 

040 

15 

090 

14 

360 

05 

40,000 

050 

26 

050 

25 

040 

18 

010 

12 

45,000 

160 

07 

150 

09 

050 

30 

— 

-- 

50,000 

110 

l4 

120 

14 

230 

12 

— 

-- 

55,000 

140 

07 

140 

07 

120 

07 

--- 

-- 

60,000 

140 

07 

130 

12 

090 

40 

-- 

NOTES : 

1.  Nxunbers  in  parentheses  are  estimated  values. 

2.  Tropopause  height  was  51,500  ft  MSL. 

3*  Wind  data  was  obtained  by  the  weather  station  on  Eniwetok  Island. 

4.  H-hour  values  above  30,000  ft  were  interpolated  from  data  taken 
at  H-Sy  hours  und  H+lj  hours. 

5.  At  the  surface  the  air  pressure  was  14.63  psi,  the  temperature  29.5^0, 
and  the  relative  humidity  7*$- 
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SCALE 


5  10  15  20  25  30 

milos 

Rise  rate  5000  tt/hr 


22. 5( 


132.5 


42.5 


M  — Hour 

Figure  90.  Hodograph  for  Operation  REDING  - 


Osage 


OFERATJ.OII  REDWING  - 


Inca 


PPG  Time  GMT 

DATE :  22  June  1956  21  June  1956  Sponsor:  UCRL 

TIME :  0996  2156 


SITE:  PPG  -  Eriivetok  -  Pearl 
11°  37’  53"  N 

162°  17'  50"  E 

Site  elevation:  Sea  Level 


HEIGHT  OF  DURST:  200  ft 


TYPE  OF  BURST  AND  PLACEMENT  : 
Tower  burst  over  coral  soil 


CLOUD  TOP  HEIGHT:  142,000  ft  MSL 

CLOUD  BOTTOM  HEIGHT:  30,000  ft  MSL 


REMARKS :  Only  island  dose-rate  readings  are  available.  These  were 
obtained  from  aerial  and  ground  surveys  made  by  the  Radiological  Safety 
Organisation.  The  t“1,s  decay  approximation  was  used  to  extrapolate 
the  doae  rate  readings  to  H+l  hour.  Heavy  contamination  resulted  only 
on  the  shot  island. 
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TABLE  28  ENIWETOK  WIND  DATA  FOR  OPERATION  REIW1WC-— 


Altitude  II- 1  hour 


H-hour 


H<2  hours  11+5  hours  Ii+o  hours 


eed  Dir  Spend  Dir 


feet 

degrees 

mph 

degrees 

mph 

degrees 

mph 

degrees 

mph 

degrees 

Surface 

150 

12 

140 

14 

no 

18 

090 

12 

090 

18 

1,000 

100 

20 

100 

20 

090 

21 

080 

21 

080 

16 

2,000 

100 

22 

100 

23 

090 

24 

090 

23 

080 

20 

3,000 

no 

26 

100 

26 

090 

28 

100 

29 

080 

26 

4,000 

no 

29 

100 

29 

090 

28 

100 

29 

080 

26 

5,000 

no 

29 

100 

29 

090 

29 

100 

29 

080 

.  23 

6,000 

110 

20 

no 

29 

100 

30 

100 

28 

090 

20 

7,000 

100 

29 

100 

29 

100 

30 

100 

24 

090 

17 

8,000 

100 

29 

100 

30 

100 

31 

100 

24 

no 

23 

9,000 

090 

29 

090 

29 

100 

29 

100 

24 

110 

24 

10,000 

090 

29 

090 

28 

100 

24 

100 

24 

100 

24 

12,000 

090 

29 

090 

28 

100 

24 

090 

20 

090 

21 

14,000 

100 

29 

100 

26 

100 

23 

090 

22 

100 

23 

15,000 

(100) 

(28) 

(100) 

(26) 

(100) 

(23) 

(100) 

(21) 

(100) 

(22) 

16,000 

100 

28 

100 

26 

100 

23 

100 

21 

100 

22 

18,000 

080 

24 

080 

24 

090 

23 

no 

20 

090 

22 

20,000 

0O0 

22 

060 

23 

090 

26 

100 

22 

090 

20 

25,000 

010 

25 

020 

22 

oho 

16 

010 

‘  13 

o4o 

09 

30,000 

240 

18 

220 

16 

no 

12 

180 

l4 

150 

13 

35,000 

210 

25 

200 

23 

170 

17 

170 

14 

210 

10 

4o,ooo 

210 

30 

210 

29 

200 

26 

270 

17 

260 

30 

45,000 

230 

36 

240 

36 

260 

35 

270 

31 

300 

26 

50,000 

--- 

mm 

300 

23 

320 

24 

020 

17 

100 

13 

55,000 

— 

350 

22 

330 

21 

no 

21 

no 

14 

60,000 

--- 

— 

--- 

-  - 

«... 

-  - 

100 

25 

090 

24 

65,000 

-- 

-- 

— 

— 

100 

29 

080 

24 

70,000 

- — 

-- 

— 

— - 

— 

-- 

090 

49 

100 

54* 

75,000 

--- 

mm 

mm-m 

— 

— 

m  m 

100 

53 

100 

42 

60,000 

••  m 

--- 

-- 

... 

-- 

110 

49 

100 

^3 

65,000 

... 

m  m 

m  mm 

— 

jm  mm 

100 

54 

090 

5  6 

90,000 

--- 

-- 

1  ■ 

-- 

mmm 

— 

090 

83 

090 

yy 

95,000 

m  m 

mmm 

-- 

mmm 

-- 

090 

97 

090 

44 

97,000 

m  -  m 

*  m 

— 

-- 

m  mm 

W  m 

-- 

100 

^3 

100,000 

m  m 

4*  m  m 

m  m 

mmm 

-- 

100 

mm 

mm. 


Numbers  Id  parentheses  are  estimated  values. 

Tropopauoe  height  vns  ^b,kOO  ft  MSL  ut  H+5  hours. 

Wind  data  was  obtained  by  the  weather  station  on  Enivetok  Island, 
li-hour  values  were  interpolated  from  data  taken  at  II-l  hour  and  H+2  hours. 
At  the  surface  the  air  pressure  was  14 .. 63  psi,  the  temperature  28.  and 
the  relative  humidity  Ol^C. 


OPERATION  REDWING  - 


Dakota 


PPG  Time  GMT _  Sponsor:  lAfS. 

PATE:  ?.(i  June  V#6  29  June  199C 

TJMK:  0606  |  1806  SITS:  PPC  -  Bikini  -  9,000  ft 

!  south  Of  Doe, 

!  11°  36'  10"  N 

I  169°  27’  09"  K 

'  Site  elevation:  Ceu  level 

! 

HEIGHT  OF  BURST:  Surface 


nr-HOHT  OF  BURST  AMD  PLACEMENT; 
Surface  burst  from  barge  on  water 

CLOUD  TOP  1  [EIGHT:  79,000  ft  M3L 
CLOT  ID  BOTTOM  10'HGHT:  99,000  ft  MSL 


REMARKS: 

Only  island  dose-rate  readings  are  available.  They  were  obtained  from 
aerial  and  ground  surveys  made  by  the  Radiological  Safety  Organization. 
The  t‘1*2  decay  approximation  was  used  to  extrapolate  the  dose  rate 
readings  to  )M.  hour.  This  shot  produced  less  contamination  on  the 
islands  than  expected.  ,  However,  the  water  adjacent  to  the  northern 
islands  was  heavily  contaminated. 


153 


TABLE  29  BIKINI  WIND  DATA  FOR  OPERATION  REDWING 


DAKOTA 


Altitude 

(MSL) 

H-4  hrs 

H- 

1  hr 

H 

hr 

11+3  hi1 2 

H+6  hrs 

Dir 

Speed 

Dir 

Speed 

Dir  Speed 

Dir 

Spec 

d  Dir 

Speed 

feet 

deg 

mph 

deg 

mph 

deg 

mph 

deg 

mph! 

deg 

mph 

Surface 

070 

17 

080 

21 

090 

17 

080 

15 

090 

18 

1,000 

070 

17 

080 

21 

— 

-- 

070 

18 

090 

17 

2,000 

060 

13 

080 

18 

— 

-- 

080 

21 

100 

21 

3,000 

080 

17 

080 

17 

110 

21 

090 

23 

100 

25 

4,000 

080 

16 

070 

17 

110 

17 

100 

22 

P90 

26 

5,000 

120 

15 

070 

17 

100 

15 

100 

17 

090 

22 

6,000 

120 

18 

090 

15 

100 

16 

110 

13 

080 

17 

7,000 

110 

18 

080 

13 

100 

14  . 

110 

15 

:  100 

16 

8,000 

120 

15 

100 

17 

120 

16 

110 

17 

i  110 

18 

9,000 

130 

13 

110 

18 

120 

16 

100 

18 

1  100 

20 

10,000 

130 

14 

100 

14 

120 

.16 

100 

17 

!  100 

16 

12,000 

120 

12 

110 

15 

110 

15 

120 

10 

090 

16 

14,000 

060 

06 

100 

13 

130 

15 

080 

12 

080 

10 

16,000 

310 

05 

080 

07 

160 

09 

090 

07 

100 

07 

18,000 

190 

06 

210 

10 

190 

09 

240 

07 

210 

05 

20,000 

250 

08 

210 

07 

210 

14 

200 

09 

210 

09 

25,000 

270 

08 

240 

25 

230 

3.8 

250 

17 

250 

23 

30,000 

230 

i4 

240 

33 

240 

25 

260 

27 

260 

26 

35,000 

250 

25 

250 

32 

240 

51 

240 

45 

230 

48 

40,000 

250 

4l 

240 

45 

250 

51  . 

240 

54 

230 

54 

45,000 

250 

58 

250 

35 

250 

57 

260 

60 

260 

48 

50,000 

270 

35 

250 

54 

280 

35 

270 

53 

250 

22 

55,000 

080 

09 

— 

-- 

090 

08 

— 

-  - 

130 

10 

60,000 

100 

22 

— 

~  ~ 

100 

16 

-  -  - 

-  - 

080 

28 

65,000 

080 

33 

-- 

080 

39 

... 

-- 

1  090 

28 

70,000 

100 

45 

— 

-- 

080 

39 

— 

-- 

090 

4o 

75,000 

080 

58 

- -- 

-- 

080 

62 

-  -  - 

-  - 

100 

58 

80,000 

090 

63 

— 

-- 

100 

74 

-  -  - 

-- 

090 

71 

85,000 

090 

81 

— 

— 

090 

85 

— 

-- 

090 

87 

90,000 

100 

89 

— 

— 

— 

-- 

-- 

090 

SI _ 

NOTES: 


1.  Tropopau3e  height  was  54,200  ft  MSL  at  H+9  hours. 

2.  Wind  data  was  obtained  on  board  the  ll.S.S.  Curtiss. 

3»  At  H-hour  the  sea  level  pressure  was  1009.1  mb,  the  temperature 
82.0°F,  the  dew  point  75-C^F  and  the  relative  humidity  8O.O5&. 


OPERATION  REDWING  - 


Mohawk 


PPG  Time  GMT 

DATE:  3 Jul  1956  2  Jul  1956  Sponsor:  UCRL 

TIME:  0606  1806 


SITE:  PPG  -  Eniwetok  -  Ruby 
11°  30'  38’'  N 

162°  18 '  39”  E 

Site  elevation:  Sea  level 

HEIGHT  OF  BURST:  300  ft 

TYPE  OF  BURST  AND  PLACEMENT : 

Tower. burst  over  coral  soil 

CLOUD  TOP  HEIGHT:  65,000  ft  MSL 

CLOUD  BOTTOM  HEIGHT:  42,000  ft  MSL 


REMARKS :  The  dose-rate  readings  on  the  island a  of  the  atoll  were 
taken  by  aerial  and  ground  surveys  of  scicnU  Me  projects  between  H+9 
hours  and  H+56  hours.  The  experimentally  determined  gamma  field  decay 
exponent  .as  used  to  ex  trap  late  the  dose  rate  readings  to 

H+l  hour.  Extremely  heavy  local  contamination  resulted  on  Ruby.  In 
addition,  significant  amounts  of  contamination  were  deposited  on  the 
northern  islands  of  the  atoll.  The  readings  taken  between  sites,  Janet 
and  Olive,  were  corrected  for  the  small  dose  rates  observed  there  before 
the  shot.  No  such  corrections  were  applied  to  sites.  Pearl  and  Sally, 
because  the  contamination  from  shot  Mohawk  vaa  so  heavy  that  the  pre¬ 
shot  dose  rates  could  be  neglected.  The  readings  in  the  vicinity  of 
the  crater  were  taken  between  H*32  hours  and  H+56  hours.  The  average  ■ 
field  decay  exponent  va6  used  to  extrapolate  the  readings 

to  H+l  hour.  Approximately  2  hours  after  detonation,-  light  fallout 
started  on  Elmer  and  continued  for  one  hour.  Peak  intensity  was  22  mr/hr. 
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North  pacific  ocean 


STATUTE  MILES 


Figure  96.  Operation  HEEWINO  -  Mohawk. 

Island  dose  rates  in  r/hr  at  H*1  hour. 
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,E  30  ENIWETOK  WIND  DATA  FOR  OPERATION  REDWING 


MOHAWK 


Altitude 

H-3  hours 

H-hour 

H+3  ) 

Dir 

Speed 

Dir 

Speed 

Dir 

feet 

degrees 

mph 

degrees 

mph 

degree 

Surface 

130 

28 

130 

21 

l4o 

1,000 

,  no 

24 

110 

18 

090 

2,000 

110 

24 

120 

23 

100 

3,000 

100 

26 

no 

26 

120 

4,000 

100 

22 

no 

30 

120 

5,000 

110 

20 

110 

37 

120 

6,000 

110 

23 

120 

35 

120 

7,000 

090 

22 

120 

29 

no 

8,000 

090 

20 

120 

22 

100 

9,000 

090 

16 

100 

16 

100 

10,000 

080 

15 

060 

15 

090 

12,000 

070 

12 

070 

18 

060 

]4,ooo 

o4o 

07 

050 

18 

030 

15,000 

— 

— 

(020) 

(16) 

(010) 

16,000 

090 

09 

350 

14 

350 

18,000 

120 

10 

280 

09 

070 

20,000 

l40 

20 

210 

03 

090 

25,000 

270 

10 

160 

06 

130 

30,000 

260 

29 

150 

14 

190 

35,000 

240 

36 

180 

24 

200 

4o,ooo 

240 

54 

230 

32 

22C 

1+5,000 

250 

51 

250 

45 

240 

50,000 

270 

32 

270 

32 

260 

55,000 

170 

09 

160 

08 

150 

60,000 

100 

10 

100 

20 

no 

65,000 

-  — 

— 

— - 

— 

090 

70,000 

- — 

— 

— 

— 

100 

75,000 

— 

— 

— 

— 

100 

80,000 

— 

-- 

— 

— 

100 

82,000 

- — 

— 

— 

— 

— 

85,000 

— 

... 

-- 

100 

90,000 

— 

— 

— - 

— 

090 

95,000 

— 

— 

— 

— 

090 

100,000 

— 

— 

— 

— 

090 

102,000 

— 

-- 

— 

— 

090 

II+6  hour 


Speed  Dir 


degrees  mph 


(020) 


NOTES: 

1.  Numbers  in  parentheses  are  estimated  values. 

2.  Tropopauoe  height  was  56,800  ft  M3L. 

3.  Wind  data  was  obtained  by  thb  weather  station  on  Eniwctok  Island. 

4.  H-hour  values  interpolated  for  45,000  ft  and  above  from  H-3  hours 
and  II13  hours  data. 

'3.  At.  the  surface  the  air  pressure  was  it . 64  pci,  the  temperature  26.5°C 

dew  point  ?2.0°C  and  the  relative  humidity 


Hodograihs 


rr 


( ; 


^oi’EimnON  redwing  -  ,  .  Apache 


PPG  Time  GMT 


'  > 


Gponsor:  UC1<I» 

SITE;  PPG  -  Eniwotoh  -  Flora 
11°  4of  IT"  N 
162°  3.2’  01"  E 

Site  elevation:  Sea  level 

HEIGHT  OF  BURST:  Surface 


TYPE  OF  BlTOTf  AFP  PLACEMENT: 

Surface  burst  from  barge  on 
water  c>ver  the  Mike  crater 

CI/JiJD  TOP  HEIGHT:  66,700  ft  MSL 
CLOUD  BOTTOM  JJKIGltl1:  36,000  ft  MSL 


REMARKS: 


Only  island  dose  rate  readings  are  available.  These  were  taken  by 
aerial  ard  ground  surveys  made  by  the  Radiological  Safety  organization. 

The  t*1,?  decay  approximation  was 'used  to  extrapolate  tno  dose  rate 
readings  to  11+1  hour.  This  shot  produced  exceptionally  heavy  contumliiation 
throughout  the  upper  islands  of  the  atoll.  Water  in  the  north  end  of 
the  lucoon  was  highly  contaminated  for  a  considerable  distance  from  the 
shot  island,  and  as  the  silt  and  debris  were  moved  out  by  lagoon  currents, 
the  contamination  spread  widely. 
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100  .  Operation  REDWING  *•  Apache. 

Island  dose  rates  in  r/hi  at  H+l  hour. 


Cloud  WSL)  arvd  Diameter,  IcV eet 


TABLE  31  ENIWETOK  WIND  MTA  FOR  OPERATION  REDWING 


APACHE 


r 


V 

& 


r 

V 

Altitude 

H-l 

hour 

H-hcur 

H-i-1  hour 

JI+4&  hours 

II+9  hours 

f 

1 

(MSL) 

Dir 

Speed 

Dir 

Speed 

Dir 

Speed 

Dir 

Speed 

Dir 

Speed 

§ 

feet 

degrees 

mph 

degree p 

mph 

degrees 

mph 

degrees 

mph 

degrees 

inph 

V 

Surface 

070 

12 

070 

12 

070 

12 

070 

15 

090 

14 

l' 

1,000 

070 

14 

070 

16 

060 

20 

080 

21 

080 

16 

*•' 

2,000 

070 

14 

070 

18 

070 

23 

080 

23 

090 

17 

f 

3,000 

080 

12 

080 

17 

070 

24 

090 

23 

090 

24 

J 

1 

4,000 

100 

15 

090 

20 

080 

26 

090 

23 

100 

28 

5,000 

100 

15 

100 

23 

100 

31 

090 

23 

100 

25 

I 

6,000 

110 

15 

110 

18 

110 

22 

090 

21 

100 

24 

i 

7,000 

110 

17 

110 

18 

120 

21 

090 

21 

100 

21 

1 

A  . 

8,000 

130 

16 

120 

22 

100 

21 

100 

21 

100 

21 

9,000 

130 

18 

130 

21 

130 

23 

110 

21 

110 

20 

*, 

10,000 

l4o 

18 

140 

21 

140 

23 

110 

21 

110 

20 

l 

12,000 

150 

09 

150 

10 

l4o 

13 

110 

15 

110 

18 

14,000 

120 

02 

120 

03 

110 

06 

160 

02 

100 

12 

16,000 

060 

07 

060 

06 

060 

05 

230 

07 

130 

12 

e 

18,000 

040 

05 

020 

05 

350 

05 

310 

02 

300 

09 

4‘- 

20,000 

050 

02 

030 

05 

020 

07 

020 

05 

360 

09 

£ 

25,000 

230 

07 

190 

08 

160 

09 

230 

07 

320 

12 

f i. 

30,000 

300 

10 

270 

10 

250 

09 

180 

09 

210 

13 

ij 

35,000 

110 

24 

200 

14 

210 

15 

210 

14 

210 

20 

f*\ 

s* 

40,000 

310 

10 

290 

09 

280 

07 

220 

07 

210 

15 

-*■ 

45,000 

280 

16 

270 

16 

260 

17 

250 

28 

230 

28 

t 

1 1 

50,000 

220 

17 

220 

26 

230 

37 

220 

35 

230 

31 

i 

55,000 

180 

28 

160 

23 

— 

-- 

090 

04 

160 

36 

I 

60,000 

100 

30 

100 

30 

—  - 

090 

32 

080 

4i 

ttr 

65,000 

080 

39 

080 

39 

— 

— 

090 

4l 

100 

46 

70,000 

-- 

MM. 

.. 

100 

1* 

100 

55 

75,000 

--- 

— 

— 

— 

—  - 

— 

100 

54 

090 

54 

80,000 

— 

-- 

— 

— 

— 

— 

090 

72 

090 

71 

89,000 

— 

— 

MM 

MMM 

MM 

090 

108 

— 

— 

90,000 

— 

— 

— 

— 

— 

MM 

— 

— 

110 

106 

93,000 

--- 

mmm 

-- 

M.M 

MM 

MMM 

110 

96 

1 


■a 


1 


i 


3 


■1 


4 


\ 

i 


i 


I 

■S 

1 


NOTES:  j 

1.  Numbers  in  paientheses  are  estimated  values.  j 

2.  Tropopause  height  vas  52,300  ft  MSL  at  H-3  hours.  i 

3.  Wind  data  vas  obtained  by  the  weather  station  on  Enivetok  Island.  1 

4.  H-hour  values  interpolated;  H-l  hour  and  II+l  hour  data  was  used  for  j 

surface  through  50,000  ft;  H-l  hour  and  H+4g  hours  data  was  used  for  j 

55 >°00  ft  and  above,  i 

5.  At  the  surface  the  air  pressure  was  14.63  psi,  the  temperature  26.8°C,  } 

the  dew  point  23.9°C,  and  the  relative  humidity  8f|$.  j 
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OPERATION  REDWING  - 


Navajo 


Sponsor:  IASL 

SITE:  PPG  -  Bikini  -  South  of  Dog 
11°  39'  U8"  N 

165°  23  •  lfc"  E 
Site  elevation:  Sea  level 

HEIGHT  OF  BURST:  15  ft 

TYPE  OF  BURST  AND  PIAcImENT: 

Surface  burst  from  barge  on 
vater;  center  of  gravity 
approx.  15  ft  above  surface 
of  vater;  depth  to  bottom-215  ft 

CLOUD  TOP  HEIGHT:  85,000  ft  MSL 

CLOUD  BOTTOM  HEIGHT;  51,200  ft  MSL 


PPG  Time 

DATE:  11  Jul  195 t 
TIME:  0556 


Q*T 

10  Jul  195^ 
1756 


REMAFKS: 

The  on-site  fallout  pattern  vas  drawn  from  island  readings  taken  by 
scientific  projects  supplemented  by  fallout  sample  collections  on  rafts 
and  barges  in  the  lagoon.  The  survey  readings  were  obtained  on  D-day. 

A  gamma  decay  exponent  determined  from  laboratory  gamma 

decay  measurements,  vas  used  to  convert  the  D-day  readings  to  H+l 
hour  values.  Light  fallout  occurred  on  Nan  approximately  18  hours 
after  detonation,  with  peak  gamma  intensities  of  22  mr/hr. 

The  off-site  fallout  pattern  vas  drawn  from  aerial  and  oceanographic 
surveys  1  The  oceanographic  surveys  used  detector  probes  for  measuring 
the  dose  rate  At  depths  to  and  below  the  the rmoc line.  Water  sampling 
equipment  vas  used  for  taking  of  surface  samples  and  for  the  collection 
|  of  samples  from  any  desired  depth.  The  dose  rate  readings  were  extrapo- 
\  lated  to  H+l  hour  by  using  the  decay  measurements  of  the  samples 
collected. 


Oictanc*  from  GZ,  stctut*  Mil** 

Figure  104 .  Operation  HEDWINO  -  Navajo.  Off -site  dose 

rate  contours  in  r/hr  at  H+l  hour. 


Tin.<j,  Mi  nut® » 

Figure  105.  Cloud  Dimensions:  Operation  BE^NG 


TARl.K  32  DIKINI  WIND  DATA  FOR  OPERATION  REDWING  - 


NAVAJO 


Altitude 


(SB] 


H-hour 


11+3  hours 


«...  d 


1H<>  hours 


11+9  horn 


Wr 


J* 

4\ 

feet 

decrees 

mph 

decrees 

mpli 

decrees 

mph 

degreec 

mph 

4 

i 

Surface 

090 

12 

090 

20 

090 

21 

080 

14 

f 

B; 

1,000 

080 

2*4 

080 

24 

100 

20 

080 

14 

V 

2,000 

0O0 

26 

080 

25 

100 

2*4 

090 

15 

3,000 

080 

25 

080 

29 

090 

26 

100 

20 

<• 

*i  ,000 

080 

25 

080 

26 

090 

26 

110 

23 

5,000 

080 

23 

080 

2*4 

090 

22 

110 

•  21 

6,000 

080 

21 

080 

24 

100 

21 

100 

21 

7,000 

c8o 

22 

080 

2*4 

3,00 

21 

00 

21 

l 

8,000 

080 

2?. 

090 

23 

3.00 

21 

14.  ' 

23 

<. 

9,000 

080 

22 

080 

24 

090 

2*4 

100 

23 

10,000 

080 

21 

080 

22 

080 

24 

090 

23 

y 

12,000 

070 

15 

cSo 

22 

070 

23 

070 

23 

1*4,0011 

060 

14 

070 

13 

050 

17 

060 

15 

15 , ooo 
16,000 
18,000 
20,000 
25,000 
'to,  000 

35,000 
40,000 
45,ooo 
50,000 
52,000 
55,000 
60, coo 
65,000 
70,000 
72,000 

7*4,000 


(080) 
100  • 
100 
1*40 

180 

210 

220 

270 

2*40 

2*40 

230 


(070) 

070 

080 

090 

170 

2*40 

270 

260 

250 

240 


(050) 

060 

060 

300 

270 

260 

2*10 

2*40 

230 

2**0 


(060) 

050 

070 

09C 

070 

290 

Z(0 

2*40 

220 

250 


090  59 


Tow  a 


OPERATION  HEWING  - 

HATE:  21  Jul  19%  20  Jul  1956 
TIME:  0546  1746 

TOTAL  YIELD:  5  Mt 

FIREBALL  TYVTA: 

Time  to  1st  minimum:  185  to  24 0  msec 
Time  to  2nd  maximum:  2.08  sec 
Radius  at  2nd  maximum:  5,904  ft 

CRATER  LATA: 

Diameter:  4,000  ft 
Dept) i :  129  ft 


Sponsor:  UCRL 

SITE:  PPG  -  Bikini  -  Charlie  - 
Doc  Reef 
11°  40'  26"  N 

165°  20'  22"  B 

Site  elevation:  Rea  level 

HEIGHT  OF  BURST:  15  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Surface  burst  from  barge  on 
water;  center  of  gravity  15 
ft  above  surface  of  water; 
depth  to  bottom  25  ft. 

CLOUD  TOP  HEIGHT:  99,000  ft  MSI 
CLOUD  BOTTOM  HEIGHT:  NM 


REMARKS: 

'Die  on-site  fa] lout  pattern  was  drawn  from  island  readings  taken  by 
scientific  projects,  supplemented  by  fallout  sample  collection  on  rafts 
and  barges  in  the  lagoon.  Actua]  field  decay  measurements  indicated  a 
decay  exponent  This  decay  exponent  was  used  to  extrapolate  the 

dose  rate  readings  to  H+l  hour.  The  extremely  heavy  mins  which  followed 
this  phot  had  no  observable  effect  on  the  decay  rates.  On  all  islands  the 
containin' lion  remaining  from  previous  she  Is  was  negligible  in  comp*  risen 
with  the  high  radiation  levels  produced  by  this  shot.  Very  slight 
fallout  occurring  approximately  l8  hours  after  firing  increased  the  back¬ 
ground  on  Nan  by  approximately  4  irr/hr.  In  contrast  to  the  other  barge 
sliots,  contamination  was  also  experienced  on  the  atoll’s  southwestern 
islands. 

The  off -si to  fallout  pattern  was  drawn  from  oceanographic  surveys.  The 
oceanographic  surveys  used  detector  probes  for  measuring  the  dose  rate 
at  depths  to  and  below  the  thermos line.  Water-campling  equipment  was 
used  for  the  tal'ing  of  surface  samples  and  for  the  collection  of  saro  J.es 
from  any  desired  depth.  The  dose  rate  rcauings  wore  extrapolated  to  H+l 
hour  by  using  the  decay  measurements  of  the  samples  collected.  Ihllout 
from  the  firing  of  this  device  contaminated  Eniwetuk  atoll.  The  fallout 
ou  Rniwetok  commenced  approximately  9  hours  after  the  device  was  fired 
wi+h  a  p’ak  of  IOC)  to  320  mr/hr. 
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UIMSLK  33  1UKINI  WIND  1>VIA  FOH  OFKM'L’ION  IUSDWINO  -  TM 


Altitude 

(MSI.) 

ll-hour 

H+3 -hours 

IH.7  hours 

11+9  hours 

Mr 

Speed 

Dir 

Speed 

Mr 

Speed 

Mr 

Speed 

feet 

decree s 

mph 

decrees 

mph 

decrees 

mph 

decrees 

mph 

Surface 

090 

15 

090 

16 

100 

080 

22 

1,000 

080 

IT 

090 

16 

100 

16 

080 

13 

2,000 

090 

IT 

100 

IT 

090 

17 

090 

16 

3/000 

110 

18 

100 

20 

100 

24 

090 

14 

4,000 

110 

18 

100 

21 

100 

24 

090 

18 

'>,000 

110 

18 

100 

20 

090 

22 

100 

2? 

6,000 

100 

20 

no 

20 

090 

22 

100 

23 

7,000 

100 

22 

110 

23 

090 

20 

100 

22 

8,000 

090 

23 

100 

24 

K>0 

18 

090 

21 

9,000 

090 

21 

no 

22 

090 

21 

090 

15 

10,000 

070 

20 

100 

17 

090 

18 

090 

15 

12,000 

080 

IT 

106 

15 

090 

16 

080 

13 

14,000 

0O0 

16 

100 

10 

ooo 

10 

060 

09 

15 ',000 

(100) 

(12) 

(100) 

(13) 

(090) 

(11) 

(080) 

(12) 

16,000 

120 

OT 

100 

15 

090 

13 

090 

14 

18,000 

090 

13 

110 

15 

120 

13 

160 

03 

20,000 

130 

13 

120 

13 

140 

12 

180 

07 

25 ,000 

290 

09 

130 

07 

180 

Oo 

220 

15 

30,000 

320 

06 

210 

13 

170 

05 

260 

07 

35/000 

190 

09 

260 

13 

150 

05 

270 

l4 

40,000 

260 

23 

270 

28 

270 

2C 

320 

18 

4  ‘>,000 

250 

37 

290 

21 

340 

13 

040 

31 

50,000 

270 

25 

260 

21 

080 

20 

310 

12 

55,000 

110 

06 

070 

05 

080 

16 

ioo 

17 

60,000 

070 

33 

0O0 

37 

080 

21 

090 

28 

65,000 

090 

52 

100 

50 

.1.00 

54 

100 

44 

70,000 

090 

48 

no 

40 

090 

55 

090 

40 

72,000 

—  - 

-- 

no 

37 

--- 

— 

— 

-- 

75/000 

080 

61 

— 

-- 

090 

60 

090 

63 

80,000 

100 

55 

— 

-- 

090 

67 

090 

69 

85,000 

100 

56 

— 

— 

090 

78 

— 

— 

90,000 

-- 

--- 

-- 

090 

10O 

““ 

wari'y.i 

1.  Iftunbcrs  in  parentheses  are  estimated  values. 

2.  Wind  data  van  obtained  on  board  the  U.  S.  Curtiss. 

3.  Tropopause  height  vug  52,000  i't  MSL . 

It.  At  H-hour  the  sea  level  pressure  was  IOO9.3  mb,  the  temperature 
82°1‘‘,  the  dew  point  7T°F  and  the  relative  humidity  05$» 
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OPERATION  REDWING 


Huron 


PPG  Time  GMT 

DATE:  22  July  1956  21  July~195<> 
TIME:  06l6  ].8l6 


Sponsor:  LASL  < 

SITE:  PPG  -  Knjwetok  -  Off  Flora 

n°  4o'  19"  n 

162°  22'  09"  E 

Site  elevation:  Sea  level 

] EIGHT  OF  BURST:  Surface 

TYPE  OF  BURST  AND  PLACEMENT: 

Surface  hurst  from  barge  on 
water 

CLOUD  TOP  HEIGHT:  54,000  ft  MSI, 
CLOUD  BOTTOM  HEIGHT:  27,000  ft  MSI. 


-\ 


remarks; 

Only  island  dose-rate  readings  are  available.  These  were  obtained 
from  aerial  and  ground  surveys  made  by  the  Radiological  Safety  organi¬ 
zation,  The  t“1,3  decay  approximation  was  used  to  extrapolate  the  dose 
rate  readings  to  11+1  hour. 
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STATUTE  MILES 


KEITH 

JAMES 


ELMER 


HENRY 


Figure  111 .  Operation  REDWING  -  Huron. 

Island  dose  rates  in  r/hr  at  H+l  hour. 


•TiiriT1*/'  (rtnnnniiiY-iii^mimii  H|i'<Ti 


HURON 


TABLE  34  ENXW1CTOK  WIND  D\TA  P*OR  OXERATIOH  REDWING  - 


A3.tit.uclo 

(MSL) 

feet 


H-hour 

Dir _ Spued 

degrees  mph 


1H3  hours 

])jv _ Speed 

degrees  mph 


1H-6  hours 
Dir  Speed 
degrees  mjjh 


H+9  hours 

Dir _ Speed 

degrees  mph 


Surface 

120 

14 

090 

18 

130 

16 

l4o 

23 

1,000 

100 

18 

13.0 

2" 

no 

14 

120 

29 

2,000 

100 

18 

no 

24 

090 

14 

no 

26 

3,000 

100 

18 

110 

29 

100 

16 

110 

32 

4,000 

100 

18 

100 

30 

060 

15 

no 

35 

5,000 

110 

c:<t 

iOO 

29 

120 

3.4 

110 

37 

6,000 

110 

22 

3.00 

28 

120 

16 

no 

38 

7,000 

120 

18 

100 

25 

110 

16 

no 

38 

8,000 

120 

22 

090 

23 

no 

14 

110 

35 

9,000 

110 

23 

090 

25 

110 

l4 

100 

35 

10,000 

110 

18 

100 

28 

no 

14 

3.00 

35 

12,000 

110 

12 

no 

21 

110 

14 

090 

28 

14,000 

120 

14 

100 

23 

080 

18 

0O0 

23 

15,000 

(l4o) 

(13) 

(090) 

(23) 

(no) 

(13) 

(080) 

(16) 

16,000 

i6o 

12 

080 

23 

130 

07 

080 

09 

18,000 

160 

12 

070 

10 

090 

15 

090 

12 

20,000 

150 

12 

060 

09 

060 

18 

080 

07 

25,000 

170 

09 

030 

03 

360 

07 

010 

07 

30,000 

080 

16 

040 

10 

no 

06 

120 

09 

35,000 

060 

32 

050 

37 

060 

14 

090 

24 

40,000 

060 

4o 

050 

39 

100 

09 

060 

25 

44,000 

— - 

— 

050 

39 

— 

— 

— 

— 

45,000 

070 

52 

— 

— 

070 

08 

050 

09 

50,000 

070 

08 

— 

--- 

080 

15 

260 

10 

55,000 

070 

23 

-  -  - 

— 

120 

13 

080 

14 

60,000 

100 

38 

— 

120 

20 

090 

40 

65,000 

110 

51 

— 

100 

22 

090 

52 

70,000 

090 

56 

— 

-- 

110 

35 

100 

53 

75,000 

100 

71 

— 

— 

090 

37 

100 

63 

80,000 

100 

79 

--- 

— 

070 

23 

100 

75 

85,000 

100 

87 

— 

— 

090 

23 

090 

82 

90,000 

300 

107 

— 

-- 

— 

— 

— 

99,000 

— 

— 

— 

— 

— 

-- 

090 

117 

NOTES: 

1.  Numbers  in  parentheses  are  estimated  values. 

2.  Tropopause  height  was  50*000  ft  MSL  at  H-hour. 

3.  Wind  data  was  obtained  by  the  weather  station  on  EnivctoK 
Island. 

4.  At  the  surface  the  air  pressure  was  14.62  pci,  the  temperature 
27. 4° C*  the  dew  point  24.5°C  and  the  relative  humidity  04$. 
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OPERATION  HARDTACK 
PPG  Time 

DATE:  STApr  1958 
TIME:  1440 


I  -  Yucca 


GMT  Sponsor:  DOD 

28  Apr  1958 

0240  SITE:  PPG  -  USS  Boxer  60  mi 

vest  of  Bikini 
12°  37*  00"  N 

163°  01'  30"  E 

Site  elevation:  Sea  level 

HEIGHT  QF  BURST:  86,000  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Xir  "burst  from  free  balloon 
over  vater 

CLOUD  TOP  HEIGHT:  NM 
CLOUD  BOTTOM  HEIGHT:  NM 


REMARKS:  No  fallout 


TABLE  35  BIKINI  WIND  DATA  FOB  OPERATION  HARDTACK  I 


WCCA 


Surface 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
12, OX 
14,000 
15, ox 
16,000 
18, OX 
20,000 
23, ox 
25, ox 

30,  OX 
35, OX 

4o,ox 
45, ox 
50, OX 
55, OX 
60, OX 
65,000 
70,  ox 

75, OX 


degrees 

tnph 

040 

16 

050 

29 

050 

35 

070 

36 

130 

09 

350 

12 

360 

14 

150 

15 

190 

12 

210 

09 

230 

06 

350 

12 

320 

15 

(320) 

(15) 

330 

16 

3X 

15 

260 

07 

210 

15 

240 

18 

200 

13 

210 

32 

270 

44 

270 

51 

270 

40 

270 

38 

280 

38 

250 

18 

070 

15 

180 

09 

NOTES: 

I.  Numbers  in  parentheses  are  estimated  values. 

2*  Wind  data  was  taken  on  board  ship  located  within  30 

nautical  miles  of  the  Tower  at  Nan  Island,  Bikini  Atoll. 

3.  Tropopause  height  was  53, OX  ft  MSL. 

4.  At  H-hour  the  surface  air  pressure  was  14.67  psi,  the 
temperature  25.7°C,  the  dew  point  69.6°F,  and  the  relative 
humidity  75^. 
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H-Hour 


Figure  115 .  Hodogreph  for  Operation  HARDTACK  I 


OPERATION  HARDTACK  I  - 


Cactus 


Sponsor:  LASL 

SITE:  PPG  -  Eniwetok  -  Yvonne 
11°  33'  23"  N 

162°  21*  15"  fi 

Site  elevation:  Sea  level 


FIREBALL  DATA: 

Time  to  1st  minimum:  12  msec 
Time  to  2nd  maximum:  130  msec 
Radius  at  2nd  maximum:  656  ft 

CRATER  DATA: 

Diameter:  3^0  ft 

Depth:  3^-5  ft 

Lip  Height:  8  to  14  ft 
Lip  Width:  115  to  170  ft 


HEIGHT  OF  BURST:  3  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Surface  burst  -  Platform  on 
coral  soil 

CLOUD  TOP  HEIGHT:  19,000  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  NM 


REMARKS: 

Only  individual  island  dose  rates  are  available.  These  were  obtained 
from  helicopter  surveys  at  H+^  hours  made  by  the  Radiological  Safety 
organization.  The  helicopter  survey  technique  called  for  the  pilot 
either  to  land  the  aircraft  at  the  desired  spot,  so  that  a  ground 
reading  could  be  obtained,  or  to  make  a  slow  pass  over  the  desired 
spot  at  an  elevation  of  25  feet.  Pleadings  taken  at  25  feet  were 
multiplied  by  a  factor  of  2  in  order  to  obtain  a  reasonable  approxi¬ 
mation  of  the  true  ground  reading.  The  basic  instrument  used  in 
the  aerial  surveys  was  the  AN/FDR-39  ourvey  motor  modified  to  read 
up  to  $00  r/hr.  The  f1'*  decay  approximation  was  uurj  to  extrapolate 
the  H+U  hour  dose -rate  readings  to  H+l  hour. 


Figure  11C*  Operation  HABDT4CK  I  -  Cactus 

Island  doae  rates  in  r/hr  at  H+l  hour. 


OPERATION  HARDTACK  I  -  Fir 

Sponsor:  UCRL 

SITE:  PPG  -  Bikini  -  SW  of 
Charlie  4,000  ft  from 
nearest  edge  of  the  island 
11°  4l'  27"  N 

165°  16’  2^"  E 

Site  elevation:  Sea  level 

HEIGHT  OF  BURST:  9.88  ft 

TYPE  OF  BURST  AND  PLACEMENT: 

CLOUD  TOP  HEIGHT:  90,000  ft  MSL  Surface  burst  from  barge  on 

CLOUD  BOTTOM  HEIGHT:  NM  water 


PPG  Time  GMT 

DATE:  12  May  195 §  11  May  1956 

TIME:  0550  1750 


REMARKS: 

Only  individual  island  dose  rates  are  available.  These  were  obtained 
from  Radiological  Safety  organization  helicopter  surveys  at  H+4  hours. 

The  helicopter  survey  technique  called  for  the  pilot  either  to  land  the 
aircraft  at  the  desired  spot,  so  that  a  ground  reading  could  be  ob¬ 
tained,  or  to  make  a  slow  pass  over  the  desired  spot  at  an  elevation 
of  25  feet.  Readings  taken  at  25  feet  were  multiplied  by  a  factor 
of  2  in  order  to  obtain  a  reasonable  approximation  of  the  true  ground 
reading.  The  basic  instrument  used  in  the  aerial  surveys  was  the 
AN/PDR-39  survey  meter  modified  to  read  up  to  500  r/hr.  The  t*1-8 
decay  approximation  was  used  to  extrapolate  the  H+4  hour  dose  rate 
readings  to  H+l  hour. 
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INDUS 


Figure  118.  Operation  HARDTACK  I  -  Fir. 

Island  dose  rates  in  r/hr  at  H+l  hour 


I 


TABLE  37  BIKINI  VIND  DATA  FOR  OPERATION  HARDTACK  I  -  FIR 


"Altitude 

- H T 

hour 

H+Yl 

hours 

!!+l?i  hour 

S 

(MSL) 

Dir 

«>p***?d 

Dir 

Meed 

Mr 

Ppcod 

feet 

degrees 

mph 

degrees 

mpn 

degrees 

mph 

Surface 

070 

25 

070 

25 

060 

28 

1,000 

070 

26 

060 

26 

060 

26 

2,000 

080 

26 

070 

26 

070 

29 

3^000 

080 

22 

080 

26 

080 

29 

4,000 

090 

26 

090 

29 

090 

25 

5,000 

090 

36 

100 

30 

no 

22 

6,000 

110 

26 

100 

29 

110 

23 

7  *,000 

130 

23 

110 

24 

110 

31 

8,000 

130 

17 

no 

18 

120 

29 

9,000 

150 

17 

130 

18 

130 

18 

10,000 

170 

15 

150 

16 

150 

13 

12,000 

120 

08 

190 

07 

200 

13 

14,000 

110 

08 

220 

14 

250 

10 

15,000 

(090) 

(12) 

(170) 

(10) 

(210) 

(08) 

16,000 

070 

14 

120 

07 

180 

c6 

18,000 

060 

C? 

140 

06 

190 

02 

20 ',000 

050 

07 

160 

03 

280 

01 

23,000 

090 

05 

200 

03 

240 

06 

25,000 

130 

06 

220 

06 

250 

10 

30,000 

35,000 

280 

(255) 

20 

(34) 

280 

(250) 

17 

(28) 

270 

(235) 

17 

(32) 

40,000 

230 

48 

220 

40 

200 

48 

45,000 

240 

56 

(250) 

(39) 

220 

55 

50^000 

260 

45 

280 

39 

260 

33 

54,000 

55,000 

280 

(270) 

26 

(23) 

(200) 

(25) 

(250) 

(21) 

56,000 

«  »  « 

•  • 

180 

12 

250 

18 

60,000 

210 

05 

290 

08 

360 

05 

64,000 

65,000 

(120) 

(12) 

080 

(190) 

09 

(13) 

(no) 

(12) 

67,000 

360 

06 

— 

-- 

•• 

70,000 

040 

20 

090 

17 

090 

13. 

75,000 

080 

26 

(090) 

(22) 

(090) 

(16) 

80,000 

120 

26 

090 

26 

090 

20 

85,000 

88,000 

110 

40 

— 

— 

100 

m  *» 

53 

NOTES: 

JT  Numbers  In  parentheses  are  estimated  values. 

2,  V'lnd  data  vas  taken  on  board  ship  located  within  30  nautical 
ailes  of  the  Tower  at  Man  Island,  Bikini  Atoll. 

3,  Tropopeuse  height  was  54,000  ft  MSL. 

4,  The  surface  air  pressure  was  14.64  psi,  the  temperature  2o.~C, 
the  dew  point  73.0^,  and  the  relative  humidity  80*. 
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OPERATION  HAROTACK  I  - 


Butternut 


PPG  Time.'  QMT 

EATK:  1?  May  1956  11  May  1958 

TIKE,:  061 5  1Q15 


Sponsor:  IASL 

SITE:  PPG  -  Eniwetok  -  SW  of 
Yvonne 

4,000  ft  from  the  nearest 
edge  of  the  island 
IP  20'  41"  N 

162°  21’  02"  E 

Site  elevation:  Sea  level 

HEIGHT  OF  BURST:  10.13  ft 

TYPE  OF  BURST  AND  PIACEMBIT: 
Surface  burst  from  barge  on 
water 

Water  depth:  65  ft 

CLOUD  TOP  HEIGHT:  35,000  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  NM 


REMARKS: 

Only  individual  island  dose  rates  are  available.  These  were  obtained 
from  helicopter  surveys  at  H+4  hours  made  by  the  Radiological  Safe* 
Organization.  The  helicopter  survey  technique  called  for  the  pilot 
either  to  land  the  aircraft  at  the  desired  spot,  so  that  a  ground  wading 
coula  be  obtained,  or  to  make  a  slow  pass  over  the  desired  spot  at  an 
elevation  of  25  feet.  Readings  taken  at  25  feet  were  multiplied  by 
a  factor  of  2  in  order  to  obtain  a  reasonable  approximation  of  the  true 
ground  reading.  The  basic  instrument  used  in  the  aerial  surveys  was  the 
AK/FER-39  survey  meter  modified  to  read  up  to  500  r/ hr.  Thet-1*8  decay 
approximation  was  used  to  extrapolate  the  H+4  hour  dose-rate  readings 
to  1H1  hour. 


TABLE  38  BHIVETOK  WIND  DATA  FOR  OPERATION  HARDTACK  I 


BUTTERNUT 


Altitude  H-i  hour  k+5;.'  hours  H+i ljfr  hours 

(MSL)  bir  Speed  bir  Speed  blr~  ijpeedi 


feet 

degrees 

Biph 

degrees 

raph 

degrees 

mph 

Surface 

080 

12 

080 

17 

070 

16 

1,000 

090 

24 

080 

24 

080 

26 

2,000 

090 

25 

080 

24 

080 

29 

3,000 

090 

25 

090 

29 

090 

29 

4,000 

100 

21 

090 

28 

100 

26 

5,000 

120 

18 

100 

24 

110 

24 

6,000 

120 

18 

120 

24 

130 

21 

7,000 

150 

16 

150 

21 

130 

17 

8,000 

150 

13 

170 

16 

150 

13 

9,000 

130 

09 

170 

15 

170 

15 

10,000 

100 

10 

120 

08 

160 

10 

12,000 

090 

09 

190 

07 

230 

09 

14,000 

080 

09 

150 

09 

200 

09 

15,000 

(080) 

(14) 

(120) 

(09) 

(140) 

(09) 

16,000 

070 

18 

090 

09 

080 

08 

18,00" 

100 

12 

110 

09 

070 

07 

20,000 

100 

09 

090 

07 

070 

05 

23,000 

110 

07 

160 

02 

340 

05 

25,000 

Calm 

Calm 

200 

03 

300 

08 

30,000 

230 

22 

270 

17 

270 

24 

35,000 

(830) 

(41) 

240 

36 

220 

33 

37,000 

210 

49 

— 

-- 

--- 

-- 

40,030 

230 

43 

220 

39 

210 

37 

45,000 

260 

47 

240 

28 

250 

35 

50,000 

250 

40 

260 

33 

260 

40 

54,000 

280 

21 

... 

-- 

... 

-- 

55,000 

— 

-- 

250 

16 

260 

17 

60,000 

200 

05 

250 

09 

300 

12 

65,000 

... 

-- 

080 

12 

250 

15 

66,000 

070 

12 

• - 

— 

— 

-- 

70,000 

080 

16 

070 

18 

050 

10 

72,000 

100 

25 

--- 

-- 

... 

— 

75,000 

--- 

-  - 

110 

16 

100 

17 

80,000 

090 

37 

110 

20 

080 

20 

84,000 

100 

36 

--- 

-- 

... 

.. 

85,000 

“  -  “ 

110 

29 

100 

38 

NOTES: 

1.  Nunbera  in  parentheses  are  estimated  values. 

2.  Wind  data  was  taken  by  the  Enlwetok  weather  station. 

3.  Tropcipause  height  was  53,000  ft  MSL. 

4.  The  surface  air  pressure  was  14,63  psl,  the  temperature  27°C,. 
the  dew  point  74°  F,  and  the  relative  humidity  80 %. 
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OPERATION  HARDTACK  I- 


Koa 


DATE; 

TIME: 


PPG  Time 
13  May  l  '/A 

O63O 


GMT 

12  May  195^ 
1830 


TOTAL  YIELD:  1.37  Mt 


FIREBALL  DATA: 

Time  to  1st  minimum:  100  msec 

Time  to  2nd  maximum:  0.9^  to  1.35  sec 

Radius  at  2nd  maximum:  3*641  ft 

CRATER  DATA : 

Diameter:  U,000  ft 
Depth:  17 1  ft 

Lip:  Apparently  washed  away 


Sponsor:  LASL 

SITE:  PPG  -  Eniwetok  -  West 
end  of  Gene 
11°  LO'  30"  N 
162°  12'  20"  E 

Site  elevation:  Sea  level 


HEIGHT  OF  BURS'] 


TYPE  OF  BURST  AND  PLACEMENT: 
Surface  burst  from  10  ft  deep 
tank  of  water  sitting  on  coral 
soil 


CLOUD  TOP  HEIGIiT:  72,200  ft  MSI. 
CLOUD  BOTTOM  HEIGHT:  NK 


I 


REMARKS: 

Only  individual  island  dose  rates  are  available.  These  were  obtained 
from  Radiological  Safety  organization  helicopter  surveys  at  II+H  hours. 
The  helicopter  survey  technique  called  for  the  pilot  either  to  land 
tne  aircraft  at  the  desired  spot,  so  that  a  ground  reading  could  be 
obtained,  or  to  make  a  slow  pass  over  the  desired  spot  at  an  elevation 
of  25  feet.  Readings  taken  at  23  feet  were  multiplied  by  a  factor  of 
2  in  order  to  obtain  a  reasonable  approximation  of  the  true  ground 
reading.  The  basic  instrument  used  in  the  aerial  surveys  was  the 
AN/P DR-39  survey  meter  modified  to  read  up  to  500  r/hr.  The  t_l,a 
decay  approximation  was  used  to  extrapolate  the  H+4  hour  dose  rate 
leadings  to  11+ 1  hour. 
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/ 

12 

^V^URSULA 

M^VtAA 

V  WILMA 

MACK 

y 

LAGOON 

ENIWETOK  ATOLL 

'SbSCAR 

7A&.E  Z'9  EWIVCTOK  WIND  DATA  FOR  OPERATION 

HARDTACK 

I- 

KQA 

Altitude 

(MSL) 

hour 

H+^V  hours 

K+ll:‘v  hours 

Dir 

Speed 

U*r 

Speed 

Dir 

"peed 

feet 

degrees 

mph 

degrees 

mph 

degrees 

uph 

Surface 

050 

18 

060 

18 

060 

18 

1,000 

070 

29 

080 

32 

080 

26 

2,000 

070 

31 

070 

38 

080 

29 

3,000 

080 

32 

OTO 

37 

080 

29 

4,000 

080 

36 

080 

29 

090 

31 

5,000 

090 

33 

080 

29 

100 

26 

6,000 

100 

29 

090 

23 

no 

26 

7,000 

100 

31 

100 

18 

100 

26 

6,000 

100 

31 

100 

20 

080 

23 

9,000 

090 

25 

100 

20 

070 

20 

10,000 

090 

25 

120 

18 

090 

lU 

12,000 

100 

29 

130 

20 

120 

13 

14,000 

110 

25 

150 

14 

120 

03 

15,000 

(no) 

(20) 

(150) 

(14) 

(160) 

(07) 

16,000 

120 

14 

140 

14 

190 

12 

18,000 

110 

.12 

l40 

14 

180 

05 

20,000 

070 

08 

130 

05 

220 

09 

23,000 

200 

09 

180 

18 

180 

16 

25,000 

270 

14 

160 

18 

170 

14 

30,000 

250 

24 

240 

21 

250 

21 

35,000 

190 

31 

17C 

31 

180 

21 

40,000 

220 

29 

190 

29 

230 

31 

45,000 

240 

4o 

260 

52 

(255) 

(32) 

50,000 

290 

36 

280 

35 

280 

33 

55,000 

280 

13 

230 

14 

200 

33 

60,000 

140 

17 

210 

07 

270 

12 

65,000 

090 

07 

060 

08 

(210) 

(09) 

70,000 

100 

16 

130 

09 

150 

07 

74,000 

— 

— 

—  • 

670 

16 

75,000 

100 

23 

070 

20 

O80 

18 

80,000 

100 

31 

090 

36 

100 

30 

85,000 

090 

4l 

100 

53 

--- 

90,000 

090 

59 

no 

71 

ICO 

61 

92,000 

090 

66 

--- 

— 

95,000 

— 

100 

77 

-  -  - 

•  • 

100,000 

--- 

— 

100 

83 

100 

68 

105,000 

--- 

-- 

100 

85 

... 

110,000 

— 

100 

126 

100 

75 

118,000 

m  m 

100 

101 

NOTES: 

1.  Numbers  In  parentheses  are  estimated  values. 

2.  Wind  data  was  taken  by  the  Eniwetok  weather  station. 

3.  Tropopause  height  was  57,000  ft  MSL. 

4.  The  surface  air  pressure  was  1 4.66  psi,  the  temperature  27.^0, 
the  dew  point  74°  F,  and  the  relative  humidity  791&* 
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Holographs 


OPERATION  HARDTACK  I  - 


Wahoo 


Sponsor:  LASL/DOD 

SITE:  PPG  -  Eniwetok  -south  by 
SSW  of  Irwin  about  8,000 
ft  from  the  island 
11°  20’  4l"  N 

162°  10'  44"  E 

Site  elevation:  Sea  level 

HEIGHT  OF  BURST:  -500  ft  under 
water 

TYPE  OF  BURST  AND  PLACEMENT: 
Underwater  -  Device  suspended 
by  a  cable.  Water  depth 
3,200  ft 

PLUME  TOP  HEIGHT:  1,?60  ft  MSL 
at  15 sec 

PLUME  DIAMETER:  3,400  ft  MSL 
REMARKS:  at  l5-^-  sec 

"Nearly  all  of  the  total  gamma  dose  occurred  within  25  minutes  after 
zero  time  and  was  due  to  the  passage  of  airborne  radioactive  material. 
Gamma  doses  in  excess  of  lOOr  occurred  within  the  first  15  minutes  at 
downwind  distances  less  than  16,000  feet.  In  both  ihstances  the 
residual  field  due  to  deposited  radioactive  materiel  was  relatively 
insignificant,  although  radioactive  foam  may  represent  a  radiological 
hazard. " 
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TABLE  40  ENIWETOK  WIND  DATA  FOR  OPERATION  HARDTACK  I 


wAHOO 


Altitude 

(msl) 

H-l^  hours 

H+4  v  hours 

Dir 

Speed 

Dir 

Speed 

feet 

degrees 

mph 

degrees 

mph 

Surface 

090 

17 

080 

16 

1,000 

090 

22 

080 

18 

2,000 

090 

22 

080 

20 

3,000 

090 

20 

080 

21 

4,000 

090. 

17 

080 

20 

5,000 

070 

13 

060 

14 

6,000 

040 

08 

050 

12 

7,000 

330 

07 

350 

07 

8,000 

280 

12 

300 

14 

9,000 

290 

17 

300 

20 

10,000 

280 

21 

300 

22 

12,000 

310 

16 

290 

14 

34,000 

290 

09 

310 

12 

16,000 

020 

07 

340 

09 

18,000 

240 

14 

020 

09 

20,000 

040 

08 

040 

13 

23,000 

060 

05 

010 

07 

25,000 

240 

02 

360 

07 

30,000 

300 

15 

260 

10 

35,000 

260 

35 

— 

— 

40,000 

270 

25 

270 

30 

45,000 

280 

29 

.— • 

— 

50,000 

340 

15 

310 

24 

52,000 

— 

— 

270 

09 

55,000 

070 

06 

— 

— 

60,000 

060 

15 

020 

20 

65,000 

090 

17 

— 

69,000 

—  - 

-- 

120 

10 

70,000 

090 

12 

100 

07 

73,000 

090 

57 

060 

13 

75,000 

— 

•  - 

... 

— 

80,000 

100 

60 

090 

40 

85,000 

090 

57 

— 

— 

90,000 

090 

57 

090 

72 

95,000 

- — 

— 

... 

— 

100,000 

... 

— 

090 

79 

110,000 

— 

•- 

100 

93 

114,000 

••• 

100 

100 

NOTES! 

1.  Wind  da*  was  taken  by  the  Enivetok  weather  station. 

2.  Tropopause  height  was  59>000  ft  MSL. 

3.  The  surface  air  pressure  was  14.69  psi,  the  temperature 
30.8°C,  the  dew  point  73° F,  and  the  relative  humidity  63 
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&  -A.. , 


OPERATION  HARDTACK  I  -  Holly 

PPG  Time  GMT 

DATE:  21  May  1958  20  May  195 6 
TIME:  0630  1830 


Sponsor:  IASI 

SITE:  #  PPG  -  Eniwetok  -  West 
*  of  Yvonne,  4,000  ft 
from  the  nearest  edge 
of  the  island 
11°  32 ‘  38"  N 
1620  21 '  22”  E 

Site  elevation:  Sea  level 

HEIGHT  OF  BURST:  I3.O6  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Surface  burst  from  barge  on 
vater 

Water  depth:  40  ft 

CLOUD  TOP  HEIGHT:  15,000  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  7,000  ft  MSL 


REMARKS: 

Only  individual  island  dose  rates  are  available.  Th^se  were  obtained 
from  helicopter  surveys  made  by  the  Radiological  Safety  organization 
at  H+4  hours.  The  helicopter  survey  technique  called  for  the  pilot 
either  to  land  the  aircraft  at  the  desired  spot,  so  that  a  ground 
reading  could  be  obtained,  or  tc  make  a  slow  pass  over  the  desired  spot 
at  an  elevation  of  25  feet.  Readings  taken  at  25  feet  were  multiplied 
by  a  factor  of  2  in  order  to  obtain  a  reasonable  approximation  of  the 
true  ground  reading.  The  basic  instrument  used  in  the  aerial  surveys 
was  the  AN/PDR-39  survey  meter  modified  to  read  up  to  500  r/hr.  The 
t*l,a  decay  approximation  was  used  to  extrapolate  the  H+4  hour  dose 
rate  readings  to  II+l  hour. 


TABLE  41 


QlIWETOK  WIND  DATA  FOR  OPERATION  HARDTACK  I 


HOLLY 


Altitude  H-£  hour  H+5^  hours  H+lO.l  hours 

(MSL) _ Dir _ Speed  Dir _ Speed  Dir  "  Speed 


feet 

degrees 

mph 

degrees 

mph 

degrees 

mph 

Surface 

080 

16 

090 

23 

080 

23 

1,000 

080 

24 

080 

26 

070 

26 

2,000 

080 

26 

080 

26 

070 

24 

3,000 

080 

26 

080 

24 

080 

24 

4,000 

080 

24 

070 

22 

080 

26 

5,000 

080 

23 

070 

17 

08  C 

24 

6,000 

090 

14 

080 

17 

070 

20 

7,000 

100 

10 

100 

17 

080 

16 

8,000 

120 

12 

120 

14 

110 

17 

9,000 

150 

12 

140 

14 

120 

14 

10,000 

180 

12 

150 

10 

190 

09 

12,000 

210 

05 

210 

10 

210 

05 

14,000 

280 

10 

240 

05 

(05) 

270 

02 

15,000 

(270) 

(07) 

(200) 

(300) 

(05) 

16,000 

250 

05 

150 

05 

320 

07 

18,000 

220 

05 

120 

02 

280 

09 

20,000 

220 

09 

220 

10 

240 

12 

23,000 

250 

12 

260 

09 

210 

10 

25,000 

270 

13 

290 

05 

240 

10 

30,000 

280 

24 

280 

09 

240 

21 

35,000 

— 

-- 

280 

22 

270 

20 

36,000 

270 

24 

-  - 

... 

-- 

40,000 

220 

22 

200 

30 

190 

39 

45,000 

210 

38 

210 

1*5 

210 

32 

50,000 

230 

20 

270 

17 

270 

18 

NOTES: 

1.  Numbers  in  parentheses  are  estimated  values. 

2.  Wind  data  was  taken  by  the  Eniwetok  weather  station. 

3.  Tropopause  height  was  52,000  ft  MSL. 

k.  The  surface  air  pressure  was  lL . 65  psi,  the  temperature  27°C, 
the  dew  point  75°F,  and  the  relative  humidity  75$* 
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Figure  128.  Hodographs  for  Operation  HARDTACK  I  -  Holly. 


OPERATION  MRDEACK  I  - 


Nutmeg 


PPG  Time  QMT 

DjVTE:  22  May  1953  21  May  195  &  Sponsor:  UCRL 

TIME:  0^20  2120 

SITE:  PPG  -  Bikini  -  West  end  Tare 

lio  29»  46"  n 

165°  22'  15"  E 

Site  elevation:  Sea  level 

HEIGHT  OF  BURST:  12.11  ft 

TYPE  OF  BURST  AND  2IACEMEUT: 

Surface  burst  from  barge  on 
water 

CLOUD  TOP  HEIGHT:  20,000  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  KM 


REMARKS: 


Only  individual  island  dose  rates  are  available.  These  were  obtained 
from  helicopter  surveys  made  by  the  Radiological  Safety  organization  at 
H+4  hours.  The  helicopter  survey  technique  called  for  the  pilot  either 
to  land  the  aircraft  at  the  desired  spot,  so  that  a  ground  reading 
could  be  obtained,  or  to  make  a  slow  pass  over  the  desired  spot  at  an 
elevation  of  25  feet.  Readings  taken  at  25  feet  were  multiplied  by 
a  factor  of  2  in  order  to  obtain  a  reasonable  approximation  of  the 
true  ground  reading.  The  basic  instrument  used  in  the  aerial  surveys 
was  the  AN/PDR-39  survey  meter  modified  to  read  up  to  500  r/hr. 

The  t*l,a  decay  approximation  was  used  to  correct  the  H+4  hour  dose- 
rate  readings  to  H+l  hour. 


TABLE  42  BIKINI  WIND  DATA  FOR  OPERATION  HARDTACK  I 


NWMKO 


Altitude 

(MSL) 

H-hour 

H+2i  hours 

H+8£  hours 

Dir 

Speed 

Dir 

Speed 

Dir 

Speed 

feet 

degrees 

mph 

degrees 

mph 

degroes 

mph 

Surface 

090 

16 

080 

16 

080 

14 

1,000 

090 

16 

070 

18 

070 

14 

2,000 

090 

15 

070 

16 

080 

15 

3,000 

090 

18 

080 

18 

080 

14 

4,000 

090 

18 

090 

15 

090 

09 

5,000 

090 

16 

120 

14 

090 

12 

6,000 

100 

17 

110 

17 

no 

09 

7,000 

090 

18 

100 

20 

no 

14 

8,000 

070 

18 

080 

20 

080 

14 

9,000 

090 

18 

090 

23 

090 

14 

10,000 

100 

17 

100 

20 

no 

14 

12,000 

080 

10 

130 

16 

120 

14 

14,000 

12C 

10 

150 

12 

140 

14 

15,000 

(no) 

(12) 

(140) 

(12) 

(130) 

(09) 

16,000 

no 

12 

120 

10 

120 

06 

18,000 

220 

12 

340 

10 

070 

07 

20,000 

240 

03 

280 

08 

310 

03 

23,000 

210 

09 

190 

07 

320 

07 

25,000 

230 

06 

200 

15 

27c 

12 

30,000 

310 

24 

310 

14 

260 

09 

33,000 

— 

-- 

- - 

— 

220 

16 

34,000 

300 

21 

— 

-- 

— 

— 

35,000 

--- 

-- 

260 

16 

— 

-- 

40,000 

200 

35 

200 

24 

240 

l4 

45,000 

250 

23 

— 

-- 

290 

14 

50,000 

320 

10 

310 

07 

200 

02 

55,000 

— 

— 

080 

07 

040 

C2 

57,000 

080 

07 

- - 

-- 

— 

-- 

60,000 

200 

06 

160 

06 

250 

07 

64,000 

-- 

—  - 

— 

080 

07 

65,000 

090 

09 

120 

08 

— 

-- 

70,000 

110 

12 

no 

08 

080 

08 

72,000 

— 

-- 

-- 

050 

08 

75,000 

080 

25 

— 

— 

— 

-- 

80,000 

090 

36 

090 

35 

090 

82,000 

— 

090 

38 

.... 

•*  ■» 

83,000 

-- 

— 

— 

090 

22 

85,000 

090 

52 

•  —  * 

•  ** 

NOTES: 

1.  Numbers  in  parentheses  are  estimated  values. 

2.  Wind  data  was  taken  on  board  ship  located  within  30 
nautical  miles  oT  the  Tower  at  Nan  Island,  Bikini  Atoll. 

3.  Tropopause  height  was  54,000  ft  MSL. 

4.  The  surface  air  pressure  was  14,08  pci,  the  temperature  27.4°C, 
the  dew  point  7S-5°F,  and  the  relative  humidity  '(Gift. 
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Figure  130  «  Hodographs  for  Operation  HARDTACK  I  - 


Nutmeg 
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OPERATION  HARDTACK  I  -  Yellowwood 

Sponsor:  LASL 

SITE:  PPG  -  Eniwetok  -  SW  of 
Janet  ,5,000  ft. 

11°  39'  37"  N 
162^  X3  *  31"  E 

Site  elevation:  Sea  level 
Water  depth:  75  ft 

HEIGHT  OF  BURST:  10. 52  ft 

TYPE  OF  BURST  AND  PLACEMENT: 

Surface  burst  from  barge  on  water 

CLOUD  TOP  HEIGHT;  50,000  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  30,000  ft  MSL 


DATE:  26  May  1958  26  May  1958 
TIME:  1400  0200 


REMARKS: 

Only  individual  island  dose  rates  are  available.  These  were  obtained 
from  Radiological  Safety  organization  helicopter  surveys  at  H+4  hours. 

ISie  helicopter  survey  technique  called  for  the  pilot  either  to  land 
the  aircraft  at  the  desired  spot,  so  that  a  ground  reading  could  be 
obtained,  or  to  make  a  slow  pass  over  the  desired  spot  at  an  elevation 
of  £5  feet.  Readings  taken  at  25  feet  were  multiplied  by  a  factor  of 
2  in  order  to  obtain  a  reasonable  approximation  of  the  true  ground 
reading.  The  basic  instrument  used  in  the  aerial  surveys  was  the  AN/PDR-39 
survey  meter  modified  tc  read  up  to  500  r/hr.  The  t“l*a  decay  approxi¬ 
mation  was  used  to  extrapolate  the  H+4  hour  dose -rate  readings  to  H+l 
hour. 
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TABLE  43  ENIWETOK  WIND  KATA  FOR  OPERATION  HARDTACK  I  -  YELLOWWCOD 


Altitude 

(MSL) 

H-hour 

H+4  hours 

H+1Q  hours 

Dir 

Speed 

Dir 

Speed 

Dir 

Speed 

fleet 

degrees 

mph 

degrees 

mph 

degrees 

mph 

Surface 

090 

14 

070 

18 

080 

15 

1,000 

090 

16 

080 

20 

080 

18 

2,000 

090 

16 

080 

17 

080 

18 

,  3,000 

090 

18 

080 

17 

090 

18 

4,000 

080 

17 

090 

15 

100 

16 

5,000 

080 

16 

090 

12 

100 

12 

6,000 

070 

13 

080 

09 

100 

12 

7,000 

060 

13 

070 

09 

090 

12 

8,000 

050 

09 

070 

12 

090 

15 

9,000 

050 

10 

070 

12 

090 

15 

10,000 

050 

08 

060 

13 

090 

09 

12,000 

040 

12 

050 

14 

030 

12 

14,000 

050 

07 

020 

09 

360 

12 

15,000 

(060) 

(07) 

(030) 

(08) 

(360) 

(09) 

16,000 

070 

07 

040 

07 

350 

06 

18,000 

060 

20 

060 

12 

100 

06 

20,000 

070 

30 

060 

14 

090 

09 

23,000 

000 

18 

080 

18 

080 

20 

25,000 

100 

22 

090 

18 

090 

16 

30,000 

080 

29 

070 

23 

070 

29 

35,000 

110 

30 

090 

23 

050 

23 

40,000 

070 

31 

080 

36 

090 

30 

45,000 

090 

32 

090 

29 

060 

32 

50,000 

090 

24 

090 

17 

090 

23 

55,000 

050 

24 

050 

32 

050 

24 

60,000 

070 

23 

060 

20 

030 

24 

65,000 

060 

09 

050 

16 

080 

21 

70,000 

090 

07 

100 

23 

080 

21 

75,000 

080 

43 

100 

38 

no 

35 

80,000 

100 

49 

100 

48 

090 

55 

85,000 

100 

51 

080 

59 

090 

60 

90,000 

100 

57 

090 

54 

090 

61 

95,000 

100 

63 

090 

53 

—  - 

-- 

100,000 

090 

76 

090 

79 

... 

-- 

1.5,000 

080 

86 

090 

94 

... 

•  - 

110,000 

c9o 

79 

090 

109 

... 

— 

115,000 

100 

105 

090 

105 

... 

.. 

120,000 

no 

112 

100 

92 

... 

— 

122,000 

--- 

.. 

100 

90 

... 

— 

123,000 

110 

n4 

mmm 

— 

... 

NOTES: 

1.  Numbers  in  parentheses  are  estimated  values. 

2.  Wind  data  was  taken  by  the  Eniwetok  weather  station. 

3«  Tropopause  height  was  55,000  ft  MSL. 

4.  The  surface  air  pressure  was  Ik. 66  pal,  the  temperature  30.6°C, 
the  dew  point  733  F,  and  the  relative  humidity  63$. 
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Figure  132.  Hodographs  for  Operation  HARDTACK  I  -  Yellowwood. 
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OPERATION  HARDTACK  I  - 


Magnolia 


Sponsor:  LASL 

SITE:  PPG  -  Enivetok  -  SW  of 
Yvonne,  3 >000  ft  from 
the  nearest  edge  of  the 
island 

11°  32'  34"  N 

1620  21'  14”  E 

Site  elevation:  Sea  level 

HEIGHT  OF  BURST:  13-88  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Surface  burst  from  barge  on 
water 

CLOUD  TOP  HEIGHT:  44,OOC  ft  MCL 
CLOUD  BOTTOM  HEIGHT:  15,000  ft  !■! 


PPG  Time  GMT 

DATE:  2T  May  1958  26  May  1958 

TIME:  0600  1800 


REMARKS: 


Only  individual  island  dose  rates  are  available.  These  were  obtained 
from  helicopter  surveys  made  by  the  Radiological  Safety  organization  at 
H+4  hours.  The  helicopter  survey  technique  called  for  the  pilot  either 
to  land  the  aircraft  at  the  desired  spot,  so  that  a  ground  reading 
could  be  obtained,  or  to  make  a  slow  pass  over  the  desired  spot  at  an 
elevation  of  25  feet.  Readings  taken  at  25  feet  were  multiplied  by 
a  factor  of  2  in  order  to  obtain  a  reasonable  approximation  of  the  true 
ground  reading.  The  basic  instrument  used  in  the  aerial  surveys  was 
the  AN/PDR-39  survey  meter  modified  to  read  up  to  500  r/hr.  The  t*1,3 
decay  approximation  was  used  to  extrapolate  the  H+4  hour  dose-rate 
readings  to  H+l  hour. 


TABLE  44  ENIWCTOK  WIND  DATA  TOP  OPERATION  K4RDTACK  I 


MAGNOLIA 


Altitude 

(MSL) 

H-hour 

H+6  hours 

iPTf 

hours 

Dir 

Speed 

Dir 

;>T»>ed 

Sir 

Speed 

feet 

degrees 

raph 

degrees 

mph 

degrees 

mph 

Surface 

090 

16 

110 

16 

090 

12 

1,000 

080 

14 

100 

16 

080 

14 

2,000 

080 

14 

100 

14 

100 

09 

3,000 

090 

14 

100 

10 

080 

09 

4,000 

100 

15 

100 

09 

090 

07 

5,000 

120 

10 

090 

09 

090 

08 

6,000 

120 

07 

070 

07 

090 

06 

7,000 

080 

05 

070 

0? 

060 

03 

8,000 

070 

08 

070 

09 

020 

06 

9,000 

070 

09 

060 

09 

040 

06 

10,000 

070 

09 

060 

09 

030 

03 

12,000 

060 

09 

140 

03 

260 

03 

14,000 

040 

12 

110 

06 

150 

05 

15,000 

(040) 

(14) 

(no) 

(07) 

(no) 

(05) 

16,000 

050 

05 

100 

09 

080 

05 

18,000 

100 

09 

190 

09 

080 

09' 

20,000 

130 

05 

090 

12 

070 

12 

23,000 

090 

16 

070 

14 

050 

15 

25,000 

080 

12 

060 

14 

020 

13 

30,000 

060 

31 

060 

31 

030 

21 

35,000 

060 

25 

040 

20 

030 

23 

40,000 

080 

24 

060 

30 

050 

25 

45,000 

090 

39 

060 

22 

020 

18 

50,000 

040 

24 

020 

30 

350 

16 

55,000 

050 

23 

050 

35 

050 

28 

60,000 

050 

31 

050 

25 

080 

20 

65,000 

100 

15 

070 

23 

100 

16 

70,000 

080 

18 

110 

22 

090 

21 

75,000 

090 

3 1 

no 

32 

090 

24 

80,000 

090 

49 

100 

52 

100 

48 

85,000 

090 

71 

100 

64 

090 

61 

90,000 

090 

78 

100 

64 

090 

69 

91,000 

090 

78 

— 

-- 

— 

95,000 

... 

-- 

100 

68 

080 

71 

100,000 

— 

100 

69 

080 

64 

105,000 

— 

— 

100 

80 

110,000 

- - 

— 

100 

99 

113,000 

100 

101 

NOTES; 

1.  Numbers  In  parentheses  are  estimated  values. 

8.  Wind  data  was  taken  by  the  Eniwetok  weather  station. 

3.  Tropopause  height  was  S4,000  rt  MSL. 

5,  The  surface  air  pressure  was  14.05  psi,  the  temperature  26. (PC, 
the  dew  point  72* F,  and  the  relative  humidity 
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OPERATION  HARDTACK  I  - 


Tobacco 


PPG  Time  GMT 

DATE:  30  May  195^  30  May  195  5 
*PIME:  1415  0215 


Sponsor:  IASL 

SITE:  PPG  -  Eniwetok  -  3,000  ft 
NW  of  Janet 
lie  39*  48"  N 

162°  13'  48"  E 

Site  elevation:  Sea  level 

TYPE  OF  BURST  AND  PLACEMENT: 
Surface  burst  from  barge on 
water 

CLOUD  TOP  HEIGHT:  18,000  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  NM 


REMARKS: 

Only  individual  island  dose  rates  are  available.  These  were  obtained 
from  helicopter  surveys  made  by  the  Radiological  Safety  organization  at 
H+4  hours.  The  helicopter  survey  technique  called  for  the  pilot 
either  to  land  the  aircraft  at  the  desired  spot,  so  that  a  ground 
reading  could  be  obtained,  or  to  make  a  slow  pass  over  the  desired  spot 
at  an  elevation  of  25  feet.  Readings  taken  at  25  feet  were  multiplied 
by  a  factor  of  2  in  order  to  obtain  a  reasonable  approximation  of  the 
true  ground  reading.  The  basic  instrument  used  in  the  aerial  surveys 
was  the  AN/PDR-39  survey  meter  modified  to  read  up  to  500  r/hr.  The 
t-i.a  decay  approximation  was  used  to  extrapolate  the  H+4  hour  dose 
rate  readings  to  H+l  hour. 
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Figure  13S.  Operation  HARDTACK  I  -  Tobacco. 

Island  dose  rates  in  r/hr  at  H+l  hour. 


TABLE  45 

ntiwETOK  wind  am  ior 

OP  OPTION 

HARDTACK 

I  - 

TOBACOO 

Altitude 

hour 

hours 

hours 

(MSL) 

6ir 

Speed 

Dir 

Speed 

Dir 

Speed 

feet 

degrees 

mph 

degrees 

mph 

degrees 

mph 

Surface 

080 

14 

080 

23 

120 

28 

1,000 

080 

24 

080 

26 

090 

24 

2,000 

080 

36 

080 

29 

iOO 

28 

3,000 

090 

21 

090 

29 

no 

30 

4,000 

090 

16 

090 

26 

120 

25 

5,000 

090 

14 

100 

22 

130 

22 

6,000 

090 

17 

100 

22 

140 

22 

7,000 

090 

22 

110 

21 

140 

26 

8,000 

100 

21 

no 

16 

130 

29 

9,000 

110 

18 

110 

16 

120 

32 

10,000 

130 

20 

110 

20 

no 

33 

12,000 

140 

14 

120 

09 

100 

29 

14,000 

130 

10 

130 

07 

120 

19 

15,000 

(130) 

(ID 

(130) 

(06) 

(120) 

(13) 

16,000 

140 

13 

130 

05 

120 

09 

18,000 

120 

12 

140 

02 

no 

10 

20,000 

120 

12 

no 

02 

no 

17 

23,000 

130 

14 

140 

05 

120 

18 

.75,000 

120 

12 

130 

07 

150 

16 

30,000 

190 

07 

200 

C3 

210 

07 

35,000 

240 

15 

230 

12 

210 

09 

40,000 

200 

17 

220 

14 

210 

26 

45,000 

200 

17 

220 

25 

230 

26 

50,000 

230 

17 

230 

18 

270 

12 

55,000 

290 

07 

220 

05 

240 

08 

60,000 

070 

08 

070 

13 

100 

18 

65,000 

130 

24 

140 

18 

160 

12 

70,000 

110 

17 

070 

23 

070 

24 

75,OOC 

090 

35 

090 

37 

090 

38 

80,000 

090 

48 

100 

55 

090 

57 

85,000 

100 

68 

100 

68 

090 

69 

90,000 

100 

69 

100 

69 

090 

71 

94,000 

— — 

-« 

--- 

-as 

090 

71 

95,000 

100 

71 

090 

69 

— 

100,000 

100 

77 

090 

69 

— 

105.000 

100 

72 

100 

76 

110,000 

090 

77 

•  m 

118,000 

090 

95 

••• 

e»_* 

««• 

NOTES} 

1.  Numbers  In  parentheses  are  estimated  values. 

2.  Wind  data  was  taken  by  the  Enivetok  weather  station. 

3.  Tropopause  height  was  55,000  ft  MSI.. 

4.  The  surface  air  pressure  was  14.65  psi,  the  temperature  20.9^0, 
the  dew  point  75°  F,  and  the  relative  humidity  74^. 
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OPERATION  HARDTACK  I  - 


Sycamore 


DATE: 

TIME: 


Sponsor:  UCHL 

SITE:  PPG  -  Bikini  -  SW  of 
Charlie  4,000  ft  from 
the  nearest  edge  of  the 
island 

11°  41*  2?"  N 

165°  16 '  25"  E 

Site  elevation:  Sea  level 

HEIGHT  OF  BURST:  11.64  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Surface  burst  from  barge  on 
water 

CLOUD  TOP  HEIGHT:  46,000  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  NM 


REMARKS: 

Only  individual  island  dose  rates  are  available.  These  were  obtained 
from  helicopter  surveys  made  by  the  Radiological  Safety  organization 
at  H+k  hours.  The  helicopter  survey  technique  called  for  the  pilot 
either  to  land  the  aircraft  at  the  desired  spot,  so  that  a  ground 
reading  could  be  obtained,  or  to  make  a  slow  pass  over  the  desired 
spot  at  an  elevation  of  25  feet.  Readings  taken  at  25  feet  were 
multiplied  by  a  factor  of  2  in  order  to  obtain  a  reasonable  approximation 
of  the  true  ground  reading.  The  basic  instrument  used  in  the  aerial 
surveys  was  the  AN/FDR-39  survey  meter  modified  to  read  up  to  5^0  r/hr. 
The  t*1,a  decay  approximation  was  used  Ho  extrapolate  the  H+4  hour 
dose  rate  readings  to  H+l  hour. 

I 
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TABLE  46  BIKINI  WIND  DATA  POP  OPERATION  HARDTACK  I  “ 


SYCAMORE 


A 

■  vS 


f ; 


ik 


Altitude 

(MSL) 

H-hour 

H+3 

hours 

H+9  hours 

Dir 

Speed 

Dir 

Speed 

Dir 

Speed 

feet 

degrees 

mph 

degrees 

mph 

degrees 

mph 

Surface 

090 

12 

100 

17 

070 

21 

1,000 

110 

2? 

090 

21 

080 

22 

2,000 

100 

23 

090 

22 

080 

24 

3,000 

110 

28 

090 

24 

,  080 

25 

4, OCX) 

110 

24 

100 

23 

090 

23 

5,000 

110 

18 

no 

22 

OQO 

18 

6,000 

no 

l4 

110 

18 

090 

15 

7,000 

100 

17 

110 

18 

100 

15 

8,000 

100 

07 

100 

18 

100 

15 

9,000 

no 

14 

100 

17 

090 

20 

10,000 

120 

14 

no 

16 

no 

14 

12,000 

120 

16 

no 

16 

130 

16 

14,000 

080 

15 

090 

V> 

100 

17 

15,000 

(080) 

(13) 

(070) 

(1 

(090) 

(15) 

16,000 

090 

12 

050 

lir 

080 

14 

18,000 

120 

13 

100 

09 

120 

07 

:  20,000 

130 

18 

140 

12 

100 

02 

23,000 

160 

10 

130 

17 

090 

08 

25,000 

140 

23 

100 

14 

010 

16 

30,000 

010 

09 

0U0 

13 

060 

13 

33,000 

270 

06 

— * 

— 

— 

— 

34,000 

— 

-- 

-- 

120 

10 

35,000 

(260) 

(12) 

280 

17 

(140) 

(13) 

40,000 

220 

26 

230 

23 

230 

23 

45,</O0 

230 

24 

(255) 

(17) 

300 

25 

50,000 

280 

18 

280 

12 

270 

08 

53,000 

... 

-- 

080 

06 

— 

55,000 

(150) 

(30) 

(080) 

(10) 

060 

16 

57,000 

100 

35 

--- 

-  -- 

«« 

60,000 

120 

26 

120 

22 

100 

20 

'65,000 

080 

16 

«... 

— 

66,000 

... 

— 

060 

.30 

— - 

— 

70,009 

100 

24 

090 

31 

090 

29 

75,000 

090 

38 

— 

-- 

— 

80,000 

100 

55 

100 

53 

090 

53 

81,000 

100 

58 

-- 

•  • 

85,000 

— 

— 

— 

— 

090 

4l 

90,000 

— 

-- 

090 

59 

080 

75 

91,000 

— 

— 

090 

59 

-- 

94,000 

•• 

080 

68 

NOTES! 


Numbers  In  parentheses  are  estimated  values. 

Wind  data  was  taken  on  board  ship  located  within  30  nautical 
miles  of  the  Tower  on  Nan  Island,  Bikini  Atoll. 

Trppopause  height  was  55,000  ft  MSL. 

The  surface  air  pressure  was  lL .62  psi,  the  temperature  28.6°C, 
the  dew  point  74°F  and  the  relative  humidity  73 1»* 

*■ 
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Figure  138 .  Hodographe  for  Operation  EARMACX  I  -  Sycamore. 
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i-titiMiMtitoi 4*iiiiiw*Ki W^vAtia; 


OPERATION  HARDTACK  I 


Rose 


PPG  Time  GMT  Sponsor:  IASL 

DATE:  3  June  195&  2  June  195& 

TIME:  0645  1845  SITE:  PPG  -  Eniwetok  -  SW  of 

Yvonne  4,000  ft  from  the 
nearest  edge  of  the  island 
Site  elevation:-  Sea  level 

HEIGHT  OF  BURST:  15.43  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Surface  burst  from  barge  on 
water 

CLOUD  TOP  HEIGHT:  17,000  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  5,000  ft  MSL 


REMARKS: 


Only  individual  island  dose  raters  are  available.  These  were  obtained 
from  helicopter  surveys  made  by  the  Radiological  Safety  organization 
at  H+4  hours.  The  helicopter  survey  technique  called  for  the  pilot 
either  to  land  the  aircraft  at  the  desired  spot,  so  that  a  ground 
reading  could  be  obtained,  or  to  make  a  slow  pass  over  the  desired 
spot  at  an  elevation  of  25  feet.  Readings  taken  at  25  feet  were 
multiplied  by  a  factor  of  2. in  order  to  obtain  a  reasonable  approxi¬ 
mation  of  the  true  ground  reading.  The  basic  instrument  used  in  the 
aerial  surveys  was  the  AN/PDR-39  survey  meter  modified  to  read  up 
to  500  r/hr.  The  t‘l,a  decay  approximation  was  used  to  extrapolate 
the  H+4  hour  dose -rate  readings  to  H+l  hour. 


TABLE  47 


ENIWET0K  WIND  DATA  FOR  OPERATION  HARDTACK  I 


Altitude 

(MSL) 

_  H-i 

hour 

H+5i 

hours 

Dir 

Speed 

Dir 

Speed 

feet 

degrees 

mph 

degrees 

mph 

Surface 

080 

25 

070 

23 

1,000 

070 

26 

060 

22 

2,000 

080 

26 

070 

24 

3,000 

060 

24 

070 

25 

4,000 

080 

21 

080 

20 

5,000 

080 

20 

090 

17 

6,000 

090 

22 

080 

21 

7,000 

080 

29 

070 

24 

8,000 

070 

29 

060 

22 

9,000 

070 

25 

060 

18 

10,000 

070 

23 

080 

14 

12,000 

070 

10 

130 

12 

14,000 

060 

02 

110 

09 

15,000 

(070) 

(05) 

(no) 

(08) 

16,000 

080 

07 

120 

07 

18,000 

110 

12 

120 

13 

20,000 

130 

09 

130 

17 

23,000 

100 

22 

100 

15 

25,000 

100 

24 

100 

23 

30,000 

090 

15 

090 

21 

35,000 

140 

09 

090 

15 

40,000 

180 

29 

130 

24 

45,000 

160 

21 

160 

3d 

50,00^ 

240 

07 

090 

09 

55,' 

060 

24 

090 

21 

6o,oov 

100 

28 

120 

20 

65,000 

050 

22 

060 

23 

70,000 

090 

33 

100 

38 

75,000 

— 

— 

110 

35 

77,000 

110 

45 

--- 

— 

80,000 

--- 

— 

110 

43 

85,000 

-  — 

-- 

090 

42 

90,000 

— 

— 

090 

54 

95,000 

— 

-- 

100 

65 

100,000 

--- 

-- 

100 

76 

105,000 

- -- 

— 

100 

84 

110,0 

— 

080 

70 

1  ’’.,000 

-  . 

*■* 

no 

76 

NOTES: 

1. 

2. 

3- 

it. 


Numbers  In  parentheses  are  estimated  values. 
Wind  data  *••’*  taken  by  the  Enivetok  weather 
station. 

Tropopaur  ..  ght  vas  57,000  ft  MSL. 

The  surft-  .  air  pressure  was  lit. 62  pol,  the 
temperature  27.2aC,  the  dev  point  74° F,  and 
the  relative  humidity  79J&. 
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OPERATION  HARDTACK  I 


Umbrella 


Sponsor:  DOD 

SITE:  PPO  -  Enivetok  -  NNE  of 
Henry 

11°  22'  51”  N 

162°  13'  09"  E 
Site  elevation:  Sea  level 
Water  depth:  150  ft 

HEIGHT  OF  BURST:  150  ft  underwater 

TYPE  OF  BURST  ANE  PLACEMENT: 
Sub-surface  burst  on  lagoon 
bottom 


REMARKS: 

The  pattern  was  obtained  from  a  total  of  about  80  points  which  is 
really  too  few  to  place  much  reliance  on  the  rather  pronounced  lobing 
of  the  downwind  contours.  "Nearly  all  of  the  total  gamma  dose  occurred 
within  25  minutes  after  zero  time  and  was  due  to  the  passage  of  air¬ 
borne  radioactive  material.  Gamma  doses  in  excess  of  lOOr  occurred 
within  the  first  15  minutes  at  downwind  distances  less  than  14,000  feet. 
The  residual  field  due  to  deposited  radioactive  material  was  relatively 
insignificant,  although  radioactive  foam  may  represent  a  radiological 
hazard." 


Distance  From  GZ,  Stotuta  Milts 

Figure  141 .  Operation  HARDTACK  I  -  Umbrella.  Idealized 

rate  contours  in  r.  (Contours  represent  cumulative 
dose  to  6  hours . ) 
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TABU  48  ENIVSTOK  WIND  DATA  FOR  OPERATION  HARDTACK  1  -  IMBRCUA 


Altitude 

- H7T 

hour 

- 

hours 

5 

1 

(MSL) 

Dir 

Speed 

Dir 

Speed 

A 

feet 

degrees 

mph 

degrees 

mph 

Surface 

060 

83 

070 

23 

1,000 

050 

26 

... 

.  . 

2,000 

060 

24 

... 

.  . 

3,000 

070 

24 

mmm 

.. 

4,000 

080 

25 

mmm 

.. 

f  1 

5,000 

080 

.  5,1) 

.  . 

i 

6,000 

090 

. 

— 

7,000 

100 

«'•  .a 

... 

8,000 

100 

17 

... 

9,000 

100 

20 

... 

mm 

10,000 

100 

24 

... 

mm 

12,000 

110 

18 

... 

.. 

14,000 

120 

15 

070 

09 

i 

16,000 

100 

09 

060 

15 

1 

18,000 

160 

05 

C80 

07 

1 

l 

20,000 

070 

07 

190 

05 

l 

23,000 

090 

02 

030 

09 

25,000 

080 

06 

360 

05 

| 

30,000 

050 

06 

350 

17 

I 

35,000 

330 

14 

250 

15 

1 

40,000 

260 

14 

270 

15 

1 

45,000 

270 

15 

200 

29 

! 

50,000 

280 

10 

200 

20 

i 

55,000 

160 

08 

150 

06 

60,000 

140 

07 

040 

08 

1 

i 

65,000 

090 

24 

120 

22 

i 

70,000 

100 

20 

080 

16 

* 

75,000 

100 

45 

... 

— 

i 

80,000 

100 

57 

090 

57 

85,000 

090 

57 

... 

-- 

j 

90,000 

090 

62 

090 

63 

"i 

95,000 

090 

63 

... 

•  - 

99,000 

•  ■  - 

— 

090 

56 

i 

100,000 

090 

60 

... 

•• 

105,000 

090 

58 

— 

— 

MOTES: 

1.  Wind  data  was  taken  by  the  Eniwetok  weather  station. 

2.  Tropopause  height  was  5^,000  ft  MSL. 

3«  The  surface  air  pressure  was  14.66  psi ,  the  temperature 
30°C,  the  dew  point  72°  F,  and  the  relative  hvnidity 
63*. 
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OPERATION  HARDTACK  I  - 


Maple 


PPG  Time  GMT  Sponsor:  UCRL 

DATE:  11  June  T95S  lcfjune  1958 

flME:  053O  1730  SITE:  PPG  -  Bikini  -  South  of 

Fox 

11°  41'  l4"  N 
165°  24'  54”  E 
uite  elevation:  Sea  level 

HEIGHT  OF  BURST:  11. 58  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Surface  burst  from  barge  on 
water 

CLOUD  TOP  HEIGHT:  40,000  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  NM 


REMARKS: 

Only  individual  island  dose  rates  are  available.  These  were  obtained 
from  Radiological.  Safety  organization  helicopter  surveys  at  H+4  hours. 
The  helicopter  survey  technique  called  for  the  pilot  either  to  land 
the  aircraft  at,  the  desired  spot,  so  that  a  ground  reading  could,  be 
obtained,  or  to  make  a  slow  pass  over  the  desired  spot  at  an  elevation 
of  25  feet.  Readings  taken  at  25  feet  were  multiplied  by  a  factor 
of  2  in  order  to  obtain  a  reasonable  approximation  of  the  true  ground 
reading.  The  basic  instrument  used  in  the  aerial  surveys  was  the 
AN/PDR-39  survey  meter  modified  to  read  up  to  500  r/hr.  The  t”1,a 
decay  approximation  was  used  to  extrapolate  the  H+4  hour  dose-rate 
readings  to  II+l  hour. 
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OPERATION  HARDTACK  I 


Aspen 


PPG  Time  GMT  Sponsor:  UCRL 

DATE:  15  June  195S  TTlune  "1958' 

TIME:  0530  1730  ’  SITE;  PPG  -  Bikini  -  SW  of 

Charlie  4,000  ft  from 
the  island 
11°  41*  27"  N 

165°  16*  24"  E 

Site  elevation:  Sea  level 

HEIGHT  OF  BURST:  10.82  ft 

TYPE  OF  BURST  AND  PLACEMENT: 

CLOUD  TOP  HEIGHT:  48,600  ft  Surface  burst  from  barge  on 

CLOUD  BOTTOM  HEIGHT:  NM  water 


REMARKS: 

Only  individual  island  dose  rates  are  available.  These  were  obtained 
from  Radiological  Safety  organization  helicopter  surveys  at  H+4  hours. 
The  helicopter  survey  technique  called  for  the  pilot  either  to  land 
the  aircraft  at  the  desired  spot,  so  that  a  ground  reading  could  be 
obtained,  or  to  make  a  slow,  pass  over  the  desired  spot  at  an  elevation 
of  25  feet.  Readings  taken  at  25  feet  were  multiplied  by  a  factor 
of  2  in  order  to  obtain  a  reasonable  approximation  of  the  true  ground 
reading.  The  basic  instrument  used  in  the  aerial  surveys  was  the 
AN/PDR-39  survey  meter  modified  to  read  up  to  500  r/hr.  The  t-l*a 
decay  approximation  was  used  to  extrapolate  the  H+4  hour  dose  rate 
readings  to  H+l  hour. 
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TA3LE  50  BIKINI  WIND  DMA  FOP  OPERATION  HARDTACK  I 


ASPEN 


Altitude 

(MSL) 

hour 

H+9?  hours 

H+12i- 

hours 

Dir 

Speed 

Dir 

Speed 

Dir 

Speed 

feet 

degrees 

mph 

degrees 

mph 

degrees 

mph 

( 

050 

21 

060 

21 

060 

23 

070 

22 

060 

22 

070 

24 

,  VAX) 

080 

21 

060 

22 

070 

24 

3,0W 

090 

21 

070 

22 

070 

22 

U,000 

090 

21 

090 

24 

070 

24 

5,000 

090 

20 

090 

25 

070 

24 

6,000 

100 

22 

--- 

-- 

090 

22 

7,000 

110 

22 

... 

090 

12 

8,000 

110 

22 

- - 

-- 

080 

23 

9,000 

120 

83 

100 

22 

080 

21 

10,000 

110 

14 

100 

22 

080 

17 

12,00c 

110 

16 

100 

13 

090 

17 

14,000 

120 

10 

no 

15 

090 

15 

15,000 

(no) 

(12) 

(no) 

(16) 

(090) 

(16) 

16,000 

110 

13 

no 

17 

090 

18 

18,000 

120 

13 

no 

15 

090 

17 

20,000 

120 

13 

120 

18 

090 

17 

23,000 

140 

21 

120 

17 

100 

15 

25,000 

150 

23 

130 

21 

120 

18 

30,000 

160 

26 

140 

23 

130 

23 

35,000 

170 

29 

(140) 

(26) 

(150) 

(24) 

37,000 

- - 

— 

140 

28 

— 

- ' 

40,000 

150 

26 

200 

33 

170 

25 

44,000 

-- 

... 

180 

46 

45,000 

160 

23 

—  - 

— 

50,000 

190 

30 

190 

28 

200 

20 

54,000 

100 

14 

.. 

—  - 

55,000 

(110) 

(13) 

(110) 

(18) 

(150) 

(12) 

56,000 

--- 

— 

— 

no 

10 

57,000 

— 

■  « 

070 

15 

— 

«■« 

60,000 

150 

08 

060 

17 

100 

20 

62,000 

060 

20 

— - 

— 

•  • 

64,000 

*t-«. 

•  - 

110 

06 

66,000 

- — 

.. 

120 

38 

— 

e*e» 

70,000 

090 

29 

090 

23 

060 

23 

73,000 

— 

060 

45 

•  • 

78,000 

**•«» 

MSB* 

V* 

080 

48 

89,000 

— 

w«e«b 

m  m 

no 

57 

1.  Numbers  in  parentheses  are  estimated  values. 

2.  Wind  data  vas  token  on  board  ship  located  vithin  30  nautical 
Biles  ot  the  Tover  at  Non,  Bikini  Atoll. 

J«  Tropopauso  height  vas  )S,000  ft  MSL. 

.  Die  surface  air  pressure  vas  14.66  pai,  the  temperature  27.4cC, 
the  dew  point  74°  F,  and  the  relative  huaidlty  78^. 
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OPERATION  HARDTACK  I  -  Walnut 

PPG  Time  GMT  Sponsor:  LASL 

DATE:  15  Jun  1958  HT  Jun  195& 

TIME:  O63O  I83O  SITE:  PPG  -  Eniwetok  -  5,000  ft 

SW  of  Janet 

11°  39'  37"  N 
162°  13’  31"  E 

Site  elevation:  Sea  level 

HEIGHT  OF  BURST:  7-21  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Surface  burst  from  barge 

CLOUD  TOP  HEIGHT:  6l,000  ft  MSL  on  water 

CLOUD  BOTTOM  HEIGHT:  NM 


1 

i 


i 

1 

> 


REMARKS: 

Only  individual  island  dose  rates  are  available.  These  were  obtained 
from  Radiological  Safety  organization  helicopter  surveys  at  H+4  hours. 
The  helicopter  survey  technique  called  for  the  pilot  either  to  land 
the  aircraft  at  the  desired  spot,  so  that  a  ground  reading  could  be 
obtained,  or  to  make  a  slow  pass  over  the  desired  spot  at  an  elevation 
of  25  feet.  Readings  taken  at  25  feet  were  multiplied  by  a  factor  of 
2  in  order  to  obtain  a  reasonable  approximation  of  the  true  ground 
reading.  The  basic  instrument  used  in  the  aerial  surveys  was  the^ 
AN/PDR-39  survey  meter  modified  to  read  up  to  500  r/hr.  The  t'1' 
decay  approximation  was  used  to  extrapolate  the  H+4  hour  dose-rate 
readings  to  H+]  hour. 
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Figure  147.  Operation  HABDTACi:  I  -  Walnut. 

Island  dose  rates  in  r/hr  at  H+l  hour. 
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TABUS  51  BttVEIOK  WIND  DATA  FOR  HARDTACK  I-  WALNUT 


Altitude 

(MSL) 

- n=ir 

hour 

hours 

H+lO^  hours 

5lr 

Speed 

Speed 

Dir 

Speed 

fie  t 

degrees 

aph 

degrees 

■ph 

degrees 

aph 

Surface 

070 

16 

100 

17 

080 

17 

1,000 

070 

22 

070 

25 

060 

17 

2,000 

080 

22 

080 

20 

070 

21 

3,000 

090 

22 

100 

20 

080 

21 

4,000 

090 

22 

100 

20 

090 

21 

5,000 

090 

20 

100 

IS 

090 

24 

6,000 

090 

17 

no 

21 

090 

26 

7,000 

090 

15 

110 

21 

090 

24 

8,000 

090 

15 

110 

17 

100 

20 

9,0C0 

100 

15 

no 

14 

100 

16 

10,000 

100 

15- 

100 

15 

120 

17 

12,000 

090 

15 

120 

10 

090 

12 

14,000 

110 

17 

no 

08 

no 

07 

15,000 

(no) 

(20) 

(120) 

(09) 

(no) 

(08) 

16,000 

110 

23 

130 

12 

no 

09 

18,000 

110 

23 

120 

22 

120 

15 

20,000 

110 

21 

130 

20 

120 

14 

23,000 

150 

14 

no 

07 

130 

14 

25,000 

200 

13 

130 

07 

140 

18 

30,000 

180 

29 

160 

14 

170 

24 

35,000 

.190 

24 

160 

29 

(170) 

(26) 

40,000 

210 

26 

160 

28 

170 

28 

45,000 

,  150 

16 

160 

26 

170 

45 

50,000 

140 

16 

180 

30 

210 

28 

55,000 

no 

09 

170 

06 

-- 

57,000 

— 

•  • 

— 

050 

15 

60,000 

080 

20 

080 

17 

090 

20 

65,000 

100 

26 

no 

30 

(090) 

(23) 

70,000 

090 

29 

090 

26 

080 

28 

75,000 

090 

48 

090 

39 

(080) 

(38) 

80,000 

090 

57 

090 

53 

090 

59 

85,000 

090 

69 

090 

69 

•  a.- 

— 

90,000 

090 

73 

100 

76 

080 

54 

94,000 

090 

73 

— 

mm 

mm 

95,000 

••• 

«a« 

100 

77 

— 

100,000 

--- 

— 

100 

90 

090 

83 

105,000 

•  •• 

mm 

090 

94 

090 

To 

NOTES: 

1.  Number*  In  parentheses  are  eitJmted  value*. 

2.  Vlnd  data  was  taken  by  the  Enivetok  weather  station. 

3>  Tropcpause  height  vaa  5**  >000  ft  MSL. 

A.  The  surface  air  pressure  was  14.66  pal,  the  tesperatuxv  S7.1°C, 
the  dew  point  76°  F,  and  the  relative  humidity  84>. 
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OPERATION  IftEmCK  I 


Linden 


Sponsor:  LASL 

SITE?  PPG  -  Eniwetok  -  West  of 
Yvonne,  h, 000  ft  from 
the  island 
11°  32'  39"  N 

162°  21*  23"  E 

Site  elevation:  Sea  level 
Water  depth:  33  ft 

HEIGHT  OF  BURST:  8.25  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Surface  burst  from  barge  on 
water 

CLOUD  TOP  HEIGHT:  20,000  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  NM 


PPG  Time  GMT 

DATE:  lfi  Jun  1958  18  Jun  195 8 

TIME:  1500  0300 


REMARKS: 

Only  individual  island  dose  rates  are  available.  These  were  obtained 
from  helicopter  surveys  made  by  the  Radiological  Safety  organization 
at  H+^  hours.  The  helicopter  survey  technique  called  for  the  pilot 
either  to  land  the  aircraft  at  the  desired  spot,  so  that  a  ground 
reading  could  be  obtained,  or  to  make  a  slow  pass  over  the  desired 
spot  at  an  elevation  of  25  feet.  Readings  taken  at  25  feet  were 
multiplied  by  a  factor  of  2  in  order  to  obtain  a  reasonable  approxi¬ 
mation  of  the  true  ground  reading.  The  basic  instrument  used  in 
the  aerial  surveys  was  the  AN/PDR-39  survey  meter  modified  to  read  up 
to  500  r/hr.  The  t*1,3  decay  approximation  was  used  to  extrapolate 
the  H+k  hour  dose-rate  readings  to  H+l  hour. 


t 
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TABLE  52 


ENIWETOK  WIND  DATA  FOR  OPERATION  HARDTACK  I 


LINDEN 


Altitude 

_  (msl) 

H-hour 

tf+3  hour* 

(3+9  hours 

bir 

Speed 

Dir 

Speed 

Spued 

reet 

degrees 

mph 

degrees 

mph 

degrees 

mph 

Surface 

110 

18 

110 

18 

070 

16 

1,000 

090 

17 

080 

14 

— 

8,000 

100 

14 

080 

15 

— 

3,000 

120 

12 

090 

12 

•— 

4,000 

180 

12 

110 

09 

— 

5,000 

120 

09 

110 

10 

... 

6,000 

120 

09 

no 

08 

7,000 

120 

05 

100 

07 

— 

8,000 

120 

05 

.  100 

05 

— 

9,000 

110 

07 

080 

07 

— 

10,000 

100 

15 

090 

09 

... 

12,000 

110 

14 

no 

12 

— 

14,000 

140 

12 

120 

09 

15,000 

(130) 

(14) 

(120) 

(12) 

(120) 

(14) 

16,000 

130 

17 

130 

14 

120 

14 

18,000 

110 

24 

110 

25 

130 

18 

80,000 

100 

20 

110 

23 

120 

16 

83,000 

100 

16 

100 

12 

130 

10 

85,000 

140 

13 

l4o 

13 

140 

07 

30,000 

060 

15 

070 

13 

080 

07 

35,000 

070 

25 

- — 

-• 

040 

12 

40,000 

320 

07 

010 

14 

320 

13 

41,000 

--- 

— 

290 

17 

--- 

— 

45,000 

340 

13 

— 

— 

340 

22 

50,000 

030 

07 

010 

07 

060 

07 

55,000 

120 

15 

i4o 

13 

200 

14 

60,000 

100 

16 

090 

09 

090 

23 

65,000 

090 

37 

— 

090 

26 

70,000 

100 

38 

100 

33 

—  - 

-- 

75,000 

120 

40 

-- 

«... 

— 

80,000 

100 

'48 

100 

52 

— 

— 

85,000 

090 

63 

— 

— 

— 

— 

90,000 

090 

69 

090 

74 

ee 

95,000 

090 

85 

—  - 

sees 

100,000 

100 

110 

100 

95 

mmm 

NOTES: 

1.  Numbers  in  parentheses  are  estimated  values. 

2.  Wind  data  vaa  taken  by  the  Ehivetok  weather  station. 

3*  Tropopause  height  was  34,000  ft  MSL. 

4.  The  surface  air  pressure  was  14.63  pai,  the  temperature  31.2°C, 
the  dew  point  77«50°P,  and  the  relative  humidity  Tl'jt. 
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27.5| 
22  5CT 
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Figure  150  «  Kodographs  for  Operation  HAEJTTACK  I  - 


Linden 


L'SfZl'l. L tl—’i AA*.  Ji'  ttixr  -jfcJiALJLlitf \V.  1-j 


VjLi  t'i t’iicrfii1  iAlX-jii.'i.-.i  **' 


OPERATION  HARDTACK  I  -  *  Redwood 

PPG  Time  GMT  Sponsor:  UCKL 

DATE:  28  Jun  195$  27  Jun  195  & 

1TME:  0^30  1730  v  SITE:  PPG  -  Bikini  South  of  Pox 

11°  kl'  lk"  N 
165°  2k'  5k”  E 

Site  election:  Sea  level 

HEIGHT  OF  BURST:  10.79  ft 

TYPE  OF  BURST  AND  PLACEMENT: 

Surface  burst  from  barge  on 
water 

CLOUD  TOP  HEIGHT:  51,000  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  28,000  ft  MSL 


REMARKS: 


Only  individual  island  dose  rates  are  available.  These  were  obtained 
from  Radiological  Safety  organization  helicopter  surveys  at  H+k  hours. 

The  helicopter  survey  technique  called  for  the  pilot  either  to  land 
the  aircraft  at  the  desired  spot,  so  that  a  ground  reading  could  be 
obtained,  or  to  make  a  slow  pan  over  the  desired  spot  at  an  elevation 
of  25  feet.  Readings  taken  at  «-5  feet  were  multiplied  by  a  factor  of  2 
in  order  to  obtain  a  reasonable  approximation  of  the  true  ground  reading. 
The  basic  Instrument  used  in  the  aerial  surveys  was  the  AN/PDR-39  survey 
meter  modified  to  read  up  to  500  r/hr.  The  f1*3  decay  approximation 
was  used  to  extrapolate  the  H+k  hour  dose -rate  readings  to  H+l  hour. 
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TABLE  53  BIKINI  WIND  tt.TA  FOR  CS'EBATIOMlmROTACK  l' -  REEWOOD 

.  :  ,i  ■  ,  y. 


Altitude 

(MSL) 

. ,  il-te  hour 

,  H+9A-  hours  -'*> 

H+12>-  hours 

Dir  7; 

Speed  7 

. 

Spped 

Dir 

Speed 

feet 

degrees 

■’  'mph  •' 

decrees 

mph 

degrees- 

mph 

Surface 

cxro 

23 

080 

23 

090 

25 

1,000 

070 

23 

090 

29 

090 

33 

2,000 

07c 

'  ■ 

080 

29 

100 

29 

’  3,000 

07c 

23 

090 

28 

100 

24 

4,000 

070 

20 

090 

26 

100 

12 

5,000 

o3o 

,  18 

100 

23 

no 

17 

6,ckX/ 

100 

21 

100 

22 

110 

16 

.  7,000 

100 

22 

110 

1  22 

110 

23 

3,000 

110 

22 

120 

20 

no 

25 

9,000 

110 

23 

110 

18 

110 

28 

10,000 

110 

23 

120 

20 

110 

24 

12,000 

110 

21 

110 

20 

120 

25 

14,000 

110 

20 

120 

21 

100 

24 

15,000 

(no) 

(18) 

(no) 

(21) 

(100) 

(25) 

16,000 

100 

18 

110 

21 

100 

26 

18,000 

090 

16 

120 

25 

120 

29 

20,000 

100 

18 

110 

21 

110 

23 

23,000 

080 

12 

100 

22 

130 

20 

25,000  , 

140 

12 

100 

28 

140 

23 

30,000 

070 

06 

«... 

-  - 

120 

23 

35,000 

180 

08 

-- - 

-- 

140 

07 

40,000 

170 

16 

- — 

-  - 

190 

07 

45,000 

210 

26 

--- 

-  - 

220 

09 

50, ooo 

230 

24 

- -- 

-- 

040 

16 

55,000 

310 

07 

--- 

-- 

l4o 

18 

60,0-00 

130 

08 

--- 

-- 

080 

28 

65,000 

— 

-- 

... 

090 

4i 

70,000 

--- 

-- 

— 

-- 

100 

54 

72,000 

• 

-- 

--- 

—  - 

no 

46 

NOTES: 

1.  Numbers  in  parentheses  are  estimated  values. 

2.  Wind  data  was  taken  on  board  ship  within  30  nautical  miles 


of  the  tower  at  Nan  Island,  Bikini  Atoll. 

3.  Trqpopuuse  height  was  52, COO  ft  MSL. 

4.  The  surface  n..i.r  pressure  was  14.65  pst,  the  temperature  27o°C, 
the  dew  point  7o*5°F,  and  the  relative  humidity  92$. 
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OPERATION  HARDTACK  I  - 


Elder 


H?Q  Time  GMT 

DA'.vE:  20  June  1958  27  June  1958 
TIMS:  06.30  1830 


CLOUD  TCP  HEIGHT:  50,000  ft  MSL 
CLOUD  BOTTOM  ’{EIGHT:  NM 


Sponsor:  LASL 

SITE:  PPG  -  Enlvetok  -  SW  of 
Janet  4,000  ft  to 
nearest  edge  of  island 
11°  39'  48"  N 

162°  13'  48"  E 
Site  elevation:  Sea  level 

HEIGHT  OF  BURST:  9-17  ft 

TYPE  OF  BURST  AMP  PI  A  CEMENT: 
Surface  burst  from  barge  on 
water. 


REMARKS: 

Only  individual  island  dose  rates  are  available.  These  were  .obtained 
from  Radiological  Safety  organization  helicopter  surveys  at  H+4  hours. 

The  helicopter  survey  technique  called  for  the  pilot  either  to  land 
the  aircraft  at  the  desired  spot,  so  that  a  ground  reading  could  be 
obtained,  or  to  make  a  slow  pass  over  the  desired  spot  at  an  elevation 
of  25  feet.  Readings  taken  at  25  feet  were  multiplied  by  a  factor  of  2 
in  order  to  obtain  a  reasonable  approximation  of  the  true  ground 
reading.  The  basic  instrument  used  in  the  aerial  surveys  was  the  AN/PDR-39 
swvey  meter  modified  to  read  up  to  500  r/hr.  The  t*1*3  decay  approxi¬ 
mation  was  used  to  extrapolate  the  H+4  hour  dose -rate  readings  to  H+l 
hour. 


262 


is.  ^ 


■''O’1  ri-ij-fr. 


^WWWIgiWigi'iaip^ 


•4 


TABLE  54  ENIWETOK  WIND  DATA  FOR  OPERATION  HARDTACK  I  -  ELDER 


Altitude 

(msl)  _ 

- HT 

hour 

H+5* 

hours 

H+ili 

hours 

Dir 

Speed 

Dir 

Speed 

Dir 

Speed 

feet 

degrees 

mph 

degrees 

mph 

degrees 

mph 

Surface 

080 

24 

090 

17 

100 

16 

1,000 

070 

26 

070 

23 

100 

26 

2,000 

070 

26 

090 

24 

100 

26 

3,000 

080 

24 

100 

24 

100 

26 

4,000 

090 

22 

100 

22 

100 

26 

5,000 

090 

22 

100 

24 

100 

26 

6,000 

100 

22 

110 

28 

100 

26 

7,000 

120 

23 

110 

23 

100 

26 

8,000 

130 

21 

110 

22 

100 

26 

9,000 

130 

22 

100 

24 

100 

30 

10,000 

120 

20 

110 

26 

100 

31 

12,000 

090 

20 

100 

22 

100 

26 

14,000 

090 

18 

100 

22 

100 

26 

15,000 

(100) 

(17) 

(100) 

(22) 

(100) 

(15) 

16,000 

110 

16 

100 

22 

100 

06 

18,000 

120 

13 

12c 

•  22 

080 

33 

20,000 

110 

16 

120 

22 

(060) 

(20) 

23,000 

110 

16 

120 

17 

100 

18 

25,000 

090 

15 

100 

14 

110 

23 

30,000 

230 

16 

180 

21 

140 

28 

34,000 

— 

-  - 

160 

38 

— 

-- 

35,000 

190 

33 

(160) 

(37) 

l4o. 

31 

40,000 

180 

47 

160 

29 

190 

26 

45,000 

180. 

23 

(220) 

(21) 

240 

07 

50,000 

180 

23 

280 

13 

150 

13 

53,000 

— 

-- 

180 

13 

-- 

55,000 

120 

13 

(160) 

(14) 

270 

30 

60,000 

100 

26 

100 

18 

110 

23 

65,000 

100 

28 

... 

-- 

090 

47 

70,000 

060 

46 

100 

48 

090 

56 

75,000 

100 

47 

— 

-- 

090 

56 

80,000 

090 

61 

090 

62 

090 

61 

85,000 

090 

67 

— 

— 

090 

74 

90,000 

090 

93 

100 

87 

090 

&T 

95,000 

090 

90 

... 

— 

090 

90 

100,000 

— 

-- 

100 

105 

... 

105,000 

— 

-- 

100 

117 

— 

m 

110,000 

... 

— 

100 

107 

... 

.. 

116.000 

... 

-- 

100 

90 

— 

.. 

NOTES; 

1.  Numbers  in  parentheses  are  estimated  values. 

2.  Wind  data  was  taken  by  the  Sniwetok  weather  station. 

3.  Tropopause  height  was  52,000  ft  MSL. 

4.  Tfie  nurtViee  air  pressure  was  14.63  pci,  the  temperature  27.4°C ,  the 

dew  point  V4°F,  and  the  relative  humidity  *j ’8'jo. 
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Figure  15 1  .  Holographs  for  Operation  HARDTACK  I  - 
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OPERATION  HARDTACK  I 


Oak 


_PPG  Time  GMT 

DATE:  29  June  1958  2§~June  I95S 
TIME:  0730  1930 

TOTAL  YIELD:  8.9  Mt 


FIREBALL  DATA: 

Time  to  1st  minimum:  NM 
Time  to  2nd  maximum:  2.98  sec 
Radius  at  2nd  maximum:  NM 

CRATER  DATA: 

Diameter:  4,bOO  ft 
Depth:  I83  ft 


Sponsor:  IASL 

SITE:  PPG  -  Eniwetok  -  3  mi 
SW  of  Alice 
11°  36'  28"  N 

162°  06  *  28"  E 
Site  elevation:  Sea  level 
Water  depth:  13  ft 

HEIGHT  OF  BURST:  6.5  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Surface  burst  from  barge  on 
water 

CLOUD  TOP  HEIGHT:  78,000  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  NM 


REMARKS: 

Only  individual  island  dose  rates  are  available.  These  were  obtained 
from  Radiological  Safety  organization  helicopter  surveys  at  H+U  hours. 
The  helicopter  survey  technique  called  for  the  pilot  either  to  land  the 
aircraft  at  a  desired  spot,  so  that  a  ground  reading  could  be  obtained 
or  to  make  a  slow  pass  over  the  desired  spot  at  an  elevation  of  25  feet. 
Peadings  taken  at  25  feet  wer'e  multiplied  by  a  factoi  of  2  in  order  to 
obtain  a  reasonable  approximation  of  the  true  ground  reading.  The  basic 
instrument  used  in  the  aerial  surveys  was  the  AN/FDR-39  survey  meter 
modified  to  read  up  to  500  r/hr.  The  t*l*a  decay  approximation  was 
used  to  extrapolate  the  H+b  hour  dose -rate  readings  to  H+l  hour. 
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TABLE  55  ENIWETOK  WIND  DATA  POD  OPERATION  HARDTACK  I  -  OAK 


Altitude 

(MSL) 

H+i  hour 

H+4?  hours 

H+9^  hours 

Dir 

Speed 

Dir 

Speed 

Dir 

Speed 

feet 

degrees 

mph 

degrees 

mph 

degrees 

roph 

Surface 

120  . 

16 

090 

12 

100 

22 

1,000 

09C 

22 

080 

17 

100 

30 

2,000 

100 

24 

080 

22 

100 

30 

3,000 

100 

24 

080 

22 

100 

28 

4,000 

100 

24 

090 

20 

300 

60 

5,000 

110 

22 

IOC 

20 

100 

23 

6,000 

110 

20 

110 

17 

100 

16 

7,000 

120 

20 

120 

17 

100 

18 

8,000 

120 

20 

130 

1? 

100 

18 

9,000 

130 

13 

130 

17 

100 

17  M 

10,000 

140 

17 

1.30 

17 

100 

13* 

12,000 

150 

16 

130 

18 

120 

13 

14,000 

130 

18 

150 

22 

130 

12  • 

15,000 

(130) 

(17) 

(150) 

(21) 

(130) 

(09) 

16,000 

ISO 

17 

150 

20 

130 

07 

18,000 

130 

17 

150 

20 

130 

07 

20,000 

130 

18 

160 

20 

200 

05 

23,000 

140 

17 

160 

26 

170 

12 

25,000 

140 

22 

150 

23 

170 

12 

30,000 

140 

16 

140 

20 

190 

09 

35,000 

... 

.. 

140 

16 

160 

10 

40,000 

120 

20 

110 

16 

100 

16 

44,000 

060 

14 

— 

-  - 

... 

-- 

45,000 

(070) 

(14) 

090 

18 

080 

17 

50,000 

090 

13 

160 

21 

140 

08 

55,000 

(100) 

(12) 

070 

08 

040 

12 

57,000 

110 

12 

... 

.. 

... 

.. 

60,000 

• - 

— 

080 

31 

080 

30 

65,000 

— 

.  . 

090 

33 

100 

35 

70,000 

•as 

090 

43 

090 

4i 

75,000 

--- 

— 

090 

56 

090 

54 

80,000 

--- 

— 

100 

67 

100 

67 

85,000 

—  » 

100 

97 

090 

78 

90,000 

— 

— 

090 

72 

090 

84 

91,000 

— 

— 

090 

73 

— - 

.  . 

95,000 

--- 

— 

--- 

— 

090 

82 

100,000 

... 

-- 

- 

— 

090 

95 

105,000 

... 

— 

-- 

100 

106 

110,000 

— 

— 

— 

100 

.  u5 

114,000 

— 

— 

— 

•  a* 

090 

121 

NOTES: 

TT  Numbers  in  parentheses  are  estimated  values. 

2.  Wind  data  was  taken  by  the  Enivetok  weather  station. 

S.  Tropopause  height  was  50,000  ft  MSL. 

.  The  surface  air  pressure  was  14.64  pel,  the  temperature  2T.3°C, 
the  dew  point  f6.5°F>  and  the  relative  humidity  87$. 
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Figure  156 .  Hodographs  for  Operation  HARDTACK  I 


OPERATION  HA  RICA  CK  I  -  Hickory 


DATE: 

PPG  Time 

29  June  195$ 

GMT 

29  June  1958 

Sponsor:  UCRL 

TIME: 

1200 

PLOO 

SITE:  PPG  -  Bikini  -  Off  west 
end  of  Tare 

11°  29'  b6"  N 

165°  22'  15"  E 

Site  elevation:  Sea  level 

HEIGHT  OF  BURST:  12.11  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Surface  burst  from  barge  on 
CLOUD  TOP  HEIGHT:  2L,Q00  ft  MSL  water 

CLOUD  BOTTOM  HEIGHT:  12,000  ft  MSL 

CRATER  DATA:  Not  available 


REMARKS: 


Only  individual  island  dose  rates  are  available.  These  were  obtained 
from  helicopter  surveys  made  by  the  Radiological  Safety  organization  at 
H+1*  hours.  The  helicopter  survey  technique  called  for  the  pilot  either 
to  land  the  aircraft  at  the  desired  spot,  so  that  a  ground  reading  could 
be  obtained,  or  to  make  a  slow  pass  over  the  desired  spot  at  an  elevation 
of  25  feet.  Readings  taken  at  25  feet  were  multiplied  by  a  factor  of  2 
in  order  to  obtain  a  reasonaole  approximation  of  the  true  ground  reading. 
The  basic  instrument  used  in  the  aerial  surveys  was  the  AN/PDR-39  survey 
meter  modified  to  read  up  to  500  r/hr.  The  t*x,a  decay  approximation 
was  used  to  extrapolate  the  H+L  hour  dose -rate  readings  to  H+l  hour. 
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TABLE  56  BIKINI  WIND  DATA  FOR  OPERATION  HARDTACK  I  -  HICKORY 


Altitude 

(MSI.) 

H-hour 

H+6  hours 

H+12  hours 

Dir 

Speed 

Dir 

Speed 

Dir 

Speed 

feet 

degrees 

mph 

degrees 

mph 

degrees 

mph 

Surface 

090 

09 

050 

23 

080 

17 

1,000 

080 

23 

080 

28 

080 

22 

2,000 

080 

23 

080 

36 

080 

24 

3,000 

080 

24 

080 

36 

080- 

23 

4,000 

090 

24 

090 

16 

080 

21 

5,000 

090 

24 

090 

31 

070 

20 

6,000 

090 

21 

080 

29 

060 

21 

7,000 

090 

22 

090 

24 

060 

21 

8,000 

090 

20 

090 

22 

070 

18 

9,000 

090 

17 

080 

15 

090 

21 

10,000 

100 

18 

070 

12 

090 

20 

12,000 

100 

14 

050 

13 

070 

21 

14,000 

110 

15 

070 

14 

070 

21 

15,000 

(100) 

(17) 

(070) 

(10) 

(070) 

(21) 

16,000 

100 

20 

060 

08 

070 

21 

18,000 

110 

21 

040 

15 

060 

23 

20,000 

110 

12 

040 

16 

030 

15 

23,000 

100 

09 

030 

06 

o4o 

09 

25,000 

060 

06 

— 

-- 

010 

16 

30,000 

Calm 

Calm 

010 

07 

050 

03 

35,000 

160 

08 

100 

08 

110 

12 

1)0,000 

-  -  - 

-- 

110 

09 

070 

08 

45,000 

--- 

-- 

040 

20 

020 

14 

50,000 

- — 

-- 

140 

10 

060 

03 

55,000 

— 

--  . 

350 

12 

350 

28 

60,000 

— 

-- 

070 

4o 

080 

35 

65,000 

— 

-- 

120 

25 

090 

18 

70,000 

— 

-- 

070 

4i 

030 

62 

72,000 

-- 

060 

4l 

•• 

NOTES: 

1.  Numbers  in  parentheses  are  estimated  values. 

2.  Wind  data  was  taken  on  board  ship  within  30  nautical  miles  of 
the  tower  at  Nan  Island,  Bikini  Atoll. 

3»  Tropopause  height  was  51,000  ft  MSL. 

4.  The  surface  air  pressure  was  14.65  psi,  the  temperature  27*8°C, 
the  dew  point  8l.3°F,  and  the  relative  humidity  84$. 
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OPERATION  HARDTACK  I 


Sequoia 


PPG  Time  GMT  Sponsor:  LASL 

DATE:  2  July  1958  1  July“l95S 

TIME:  0630  1830  SITE:  PPG  -  Eniwetok  -  £  mi 

■west  of  Yvonne 
11°  32'  39"  N 

162°  21'  23”  E 

Site  elevation:  Sea  level 

HEIGHT  OF  BURST:  6.5  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Surface  burst  from  "barge 

CLOUD  TOP  HEIGHT;  17,000  ft  MSL  on  water 

CLOUD  BOTTOM  HEIGHT:  NM 


REMARKS: 

Only  individual  island  dose  rates  are  available.  These  were  obtained 
from  Radiological  Safety  organization  helicopter  surveys  at  H+4  hours. 

The  helicopter  survey  technique  called  for  the  pilot  either  to  land 
the  aircraft  at  the  desired  spot,  so  that  a  ground  reading  could  be 
obtained,  or  to  make  a  slow  pass  over  the  desired  spot  at  an  elevation 
of  25  feet.  Readings  taken  at  25  feet  were  multiplied  by  a  factor 
of  2  in  order  to  obtain  a  reasonable  approximation  of  the  true  ground 
reading.  The  "basic  instrument  usc‘d  in  the  aerial  surveys  was  the> 

AN/PER-39  survey  meter  modified  t;>  ip-ad  up  to  506  r/hr.  The 
decay  approximation  was  usei  to  ext pipolate  the  H+4  hour  dose-rate 
readingtj  to  H+l  hour.  .  i 
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TABLE  57 


HflVETOK  WIND  DATA  FOB  OPBSATION  HARDTACK  X 


SEQUOIA 


Altitude  H-^  hour  H+5$  hours  ~  H+ldft  hours 

(MSL)  _  Dir _ Speed  Dir  Speed  Dir  Speed 


feet 

degrees 

mph 

degrees 

mph 

degrees 

mph 

Surface 

100 

14 

080 

18 

090 

18 

1,000 

09C 

20 

090 

18 

090 

23 

2,000 

090 

22 

090 

22 

090 

24 

3,000 

100 

22 

100 

22 

090 

24 

4,000 

100 

26 

)00 

22 

090 

23 

5,000 

100 

23 

100 

24 

090 

22 

6,000 

100 

22 

100 

20 

100 

20 

7,000 

100 

22 

090 

17 

100 

17 

3,000 

100 

25 

100 

15 

100 

15 

9,000 

100 

21 

110 

14 

100 

14 

10,000 

100 

18 

110 

16 

100 

16 

12,000 

110 

20 

110 

16 

G90 

15 

14,000 

130 

15 

130 

14 

130 

08 

15,000 

(120) 

(13) 

(130) 

(13) 

(130) 

(09) 

16,000 

120 

10 

130 

13 

130 

12 

18,000 

050 

07 

100 

13 

120 

10 

20,000 

040 

13 

080 

09 

130 

05 

23,000 

010 

23 

010 

18 

040 

16 

25,000 

340 

18 

340 

22 

020 

07 

30,000 

010 

15 

030 

10 

320 

09 

35,000 

020 

18 

020 

18 

020 

07 

40,000 

010 

28 

360 

21 

010 

17 

45,000 

020 

36 

010 

29 

010 

21 

50,000 

270 

26 

340 

22 

300 

17 

55,000 

010 

18 

310 

12 

050 

08 

60,000 

080 

14 

100 

22 

no 

18 

65,0CO 

100 

28 

100 

30 

080 

29 

70,000 

090 

39 

090 

45 

090 

48 

75,000 

100 

55 

100 

47 

100 

57 

80,000 

090 

56 

090 

54 

090 

67 

85,000 

100 

72 

100 

10 

090 

75 

90,000 

090 

68 

100 

80 

090 

76 

95,000 

090 

090 

90 

090 

83 

100,(00  , 

090 

08 

mmm 

— 

090 

100 

105, COO  i 

100 

— 

m  «s 

090 

109 

110,000 

•  --- 

— 

-« 

090 

79 

112,000 

mm  i* 

•  a* 

100 

88 

i 

ROTES:  I 

1.  Nuabera  In  parentheaea  are  eat  luted  values. 

8.  Wind  data  >as  taken  by  the  BUvetak  veather  station. 

J.  Tropopauae  height  vu  52,000  ft  KSL. 

•  Thejiurface  air  pressure  was  lt.6l  psi,  the  t«*sg>erature  27.2°C, 
thaAev  point  83. 5° F,  and  the  relative  hualdfty  76^. 
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Figure  160  .  Hodographs  for  Operation  HARDTACK  I  - 


Sequoia 
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OPERATION  HARDTACK  I  -  Cedar 

PPG  Time  GMT  Sponsor:  UCFL 

DATE:  3  July  1958  2  July  1958 

TIME:  0530  1730  SITE:  PPG  -  Bikini  SW  of 

-  Charlie,  4,000  ft  fr6m 

the  island 

Site  elevation:  Sea  level 

HEIGHT  OF  BURST:  10.-84  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Surface  "burst  from  barge 
on-  water 

CLOUD  TOP  HEIGHT:  50,000  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  35.000  ft  MSL 


REMARKS: 

Only  individual  island  dose  rates  are  available.  These  vere  obtained 
from  Radiological  Safety  organization  helicopter  surveys  ax  Hx,»-  hours. 
The  helicopter  survey  technique  called  for  the  pilot  either  to  land  the 
aircraft  at  the  desired  spot,  so  that  a  ground  reading  could  be  obtained 
or  to  make  a  slow  pass  over  the  desired  spot  at  an  elevation  of  25 
feet.  Readings  taken  at  25  feet  were  multiplied  by  a  factor  of  2  in 
order  to  obtain  a  reasonable  approximation  of  the  true  ground  reading. 
The  basic  instrument  used  in  the  aerial  surveys  was  the  AN/PDR-39 
survey  meter  modified  to  read  up  to  500  r/hr.  The  t'x*a  decay 
approximation  was  used  to  extrapolate  the  H+4  hour  dose-rate  readings 
to  H+l  hour. 
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TABLE  58  BIKINI  WIND  DATA  FOR  OPERATION  HARDTACK  I  - 


CEDAR 


Altitude 

(MSL) 

1I+A  hour 

H+6'-  hours 

11+9 A'  hours 

Dir 

Speed 

Dir 

Speed 

Dir 

Speed 

feet 

degrees 

mph 

degrees 

mph 

degrees 

mph 

Surface 

080 

18 

090 

3.6 

090 

18 

1,000 

090 

26 

110 

17 

080 

22 

2.000 

100 

29 

100 

23 

090 

25 

3,000 

110 

30 

080 

28 

090 

26 

4,000 

110 

29 

100 

25 

100 

28 

5,000 

110 

28 

090 

25 

100 

26 

6,000 

110 

24 

080 

24 

100 

25 

7,000 

100 

24 

080 

23 

070 

24 

8,000 

100 

25 

08C 

28 

100 

22 

9,000 

100 

21 

090 

30 

110 

26 

10,000 

090 

20 

090 

30 

100 

28 

12,000 

080 

16 

090 

21 

120 

21 

14,000 

060 

13 

070 

21 

080 

21 

15,000 

(o4o) 

(13) 

(070) 

(20) 

(09 0) 

(20) 

16,000 

030 

13 

070 

20 

100 

20 

18,000 

350 

03 

050 

17 

060 

13 

20,000 

270 

12 

Calm 

Calm 

340 

05 

23,000 

270 

15 

Calm 

Calm 

340 

08 

25,000 

(250) 

(16) 

280 

10 

300 

07 

30,000 

230 

21 

240 

17 

220 

16 

35,000 

200 

33 

210 

25 

210 

47 

40,000 

210 

40 

210 

47 

220 

53 

45,000 

250 

47 

240 

39 

220 

38 

50,000 

250 

28 

220 

46 

230 

41 

53,000 

— 

— 

240 

38 

— 

-- 

55,000 

260 

20 

— 

-- 

290 

09 

60,000 

090 

22 

—  - 

-- 

100 

26 

65,000 

080 

28 

100 

31 

NOTES: 

1.  Numbers  In  parentheses  are  estimated  values. 

2.  Wind  data  was  taken  or;  beard  ship  within  30  nautical  miles 
of  the  Tower  at  Nan, island,  Bikini  Atoll. 

3.  Tropopauce  heinht  was  5 1,000  ft  MSL. 

4.  The  surface  air  pressure  was  14.65  psi,  the  temperature  28.4°C, 
the  dew  point  76.3°F,  and  the  relative  humidity  79^* 


H-Hour  X 


Cedar 


OPERATION  HARDTACK  I 


Dogwood 


PPG  Time  _ GMT 

DATE:  6  July" I95B  5  July  195& 
TIME:  0630  1830 


CLOUD  TOP  HEIGHT:  58,000  ft  MSL 
CLOUD  BOTTOM  TlEIGHT:  35, 000  ^  MSL 


Sponsor:  UCRL 

SITE:  PPG  -  Eniwetok  -  SW  of 

Janet  4,000  ft  to  nearest 
edge  of  island  (Sta,  1312) 
11°  39’  48"  N 

162°  13'  48"  E 

HEIGin  OF  BURST:  12.25  ft 

TYPE  OF  BURST  AND  PLACEMENT: 

“  Surface  burst  from  barge 
on  water 


REMARKS: 

Only  individual  island  dose  rates  are  available.  These  were  obtained 
from  Radiological  Safety  organization  helicopter  surveys  at  H+4  hours. 
The  helicopter  survey  technique  called  for  the  pilot  either  to  land 
the  aircraft  at  the  desired  spot,  so  that  a  ground  reading  could  be 
obtained,  or  to  imke  a  slow  pass  over  the  desired  spot  at  an  elevation 
of  25  feet.  Readings  taken  at  25  feet  were  multiplied  by  a  factor 
of  2  in  order  to  obtain  a  reasonable  approximation  of  the  true 
ground  reading.  The  basic  instrument  used  in  the  aerial  surveys 
was  the  AN/PDR-39  survey  meter  modified  to  read  up  to  500  r/hr.  The 
t*l*a  decay  approximation  was  used  to  extrapolate  the  H+4  hour  dose- 
rate  readings  to  H+l  hour. 
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TABLE  59  JNIVETOK  WIND  DMA  FOB  OPERATION  HARDBACK  I—  1XKWCOD 


Altitude 

(MSL) 

tf-i  hour 

rf+5i-  houra 

H-'dJ-  hours 

Dir 

Speed 

Speed 

Dir 

Speed 

feet 

degreea 

mph 

degreea 

mph 

degreea 

mph 

Surface 

090 

18 

090 

is 

080 

16 

1,000 

c3o 

20 

080 

IT 

080 

16 

2,000 

080 

24 

090 

20 

070 

18 

3,000 

090 

85 

100 

17 

070 

21 

4,000 

090 

24 

100 

15 

080 

21 

5,000 

090 

20 

100 

15 

080 

16 

6,000 

090 

17 

100 

15 

090 

14 

7,000 

080 

20 

100 

14 

090 

15 

8,000 

080 

17 

080 

14 

090 

15 

9,000 

070 

18 

080 

17 

080 

14 

10,000 

080 

20 

090 

17 

090 

14 

12,000 

100 

16 

090 

18 

100 

14 

14,000 

100 

14 

100 

20 

120 

17 

15,000 

(100) 

(17) 

(100) 

(20) 

(130) 

(16) 

16,000 

100 

21 

110 

22 

150 

15 

18,000 

100 

22 

110 

21 

120 

22 

20,000 

100 

18 

110 

17 

120 

20 

23,000 

100 

12 

100 

23 

110 

26 

25,000 

100 

12 

090 

24 

ICO 

29 

30,000 

120 

21 

080 

30 

140 

20 

35,000 

130 

18 

160 

18 

160 

21 

40,000 

190 

38 

160 

22 

160 

25 

45,000 

210 

4o 

200 

29 

140 

38 

50,000 

280 

15 

250 

21 

840 

15 

55,000 

390 

17 

160 

09 

240 

05 

60,000 

030 

10 

090 

18 

080 

20 

65,000 

050 

22 

090 

24 

-- 

70,000 

050 

44 

090 

38 

— 

-- 

75,000 

050 

40 

10c 

40 

a— a» 

mm 

80,000 

mmm 

100 

54 

mm 

85,000 

mmm 

•• 

100 

59 

ms. 

90,000 

a«a 

mm 

090 

76 

— — 

mm 

95,000 

— — 

mm 

100 

92 

— 

mm 

100,000 

mmm 

•• 

2.00 

101 

V  — 

mm 

105,000 

•  — 

•aee 

090 

234 

— 

VOTES: 

1.  Vtebera  In  parentheaea  era  aatlaatad  value  a, 

2.  Wind  data  waa  taken  by  t  he  Blivet  ok  weather  a  tat  Ion. 

J.  Tropqpauee  height  waa  58,000  ft  MSL. 

.  The  aurface  alrjpreaaure  waa  lb. 63  pal,  the  tw^areture  27.4°C, 
the  tew  point  Tr  F,  and  the  relative  hueldlty  85%. 
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Figure  164  .  Hodographs  for  Operation  HARDTACK  I  - 


Dogwood 


OPERATION  HARDTACK  I  -  Poplar 

Sponsor:  UCRL 

SITE:  PPG  -  Bikini  -  SW  of 

Charlie,  7,500  ft  from 
the  nearest  edge  of  island 
11°  Ul*  17"  N 
165°  15’  52"  E 

Site  elevation:  Sea  level 

HEIGHT  OF  BURST:  11.66  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Surface  burst  from  barge  on 
CLOUD  TOP  HEIG?iT:  >  6l,000  ft  MSL  water  over  reef 

CLOUD  BOTTOM  HEIGHT:  42,000  ft  MSL 


REMARKS: 

Only  individual  island  dose  rates  are  available.  These  were  obtained 
from  the  Radiological  Safety  organization  helicopter  surveys  at 
H+4  hours.  The  helicopter  survey  technique  called  for  the  pilot 
either  to  land  the  aircraft  at  the  desired  spot,  so  that  a  ground 
reading  cjulu  be  obtained,  o^  to  make  a  slow  pars  over  the  desired 
spot  at  an  elevation  of  25  feet.  Readings  taken  at  25  feet  were 
multiplied  by  a  factor  of  2  in  order  to  obtain  a  reasonable  approxi¬ 
mation  of  the  true  ground  reading.  The  basic  instrument  used  in 
the  aerial  surveys  was  the  AN/?DR-3y  survey  meter  modified  to  read 
up  to  500  r/hr.  The  t*l,a  decay  approximation  was  used  to  extrapolate 
the  H+4  hour  dose  rate  readings  to  H+l  hour. 
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TABLE  60  BIKINI  WIND  DATA  FOR  OPERATION  HARDTACK  I  -  POLAR 


Altitude 

(MSL) 

...  H+i 

hour 

h+8  * 

hours 

Dir 

Speed 

Dir 

Speed 

feet 

degrees 

mph 

degrees 

mph 

Surface 

060 

14 

070 

18 

1,000 

070 

22 

070 

21 

2,000 

OoO 

24 

080 

24 

3,000 

060 

22 

080 

22 

4,000 

060 

22 

080 

20 

5,000 

050 

22 

090 

15 

6,000 

060 

21 

090 

14 

7,000 

070 

18 

080 

17 

8,000 

070 

14 

080 

20 

9,000 

070 

07 

070 

21 

10,000 

060 

13 

070 

24 

12,000 

080 

22 

070 

26 

14,000 

100 

18 

090 

21 

15,000 

(100) 

(15) 

(100) 

(21) 

16,000 

110 

13 

100 

21 

18,000 

120 

16 

120 

16 

20,000 

150 

12 

110 

16 

23,000 

220 

07 

100 

Id 

25,000 

260 

08 

110 

14 

30,000 

— 

— 

210 

09 

35,000 

— 

— 

210 

16 

40,000 

— 

-- 

210 

17 

45,000 

— 

-- 

130 

21 

50,000 

— 

— 

210 

31 

55,000 

— 

-- 

180 

12 

60,000 

— 

-- 

090 

25 

65,000 

— 

-- 

090 

24 

70,000 

— 

— 

090 

36 

72,000 

**  “  “ 

080 

47 

NOTES: 

1.  Numbers  In  parentheses  are  estimated  values. 

2.,  Weather  observations  were  made  using  the  standard  rawinsonde 
system  on  Nan  Island  (Bikini  Atoll)  adjacent  to  the  Nan  Tower. 
Additional  data  was  taken  on  board  destroyers. 

Tropopause  height  was  55*000  ft  M3L. 

The  surface  air  pressure  was  14.62  psi,  the  temperature  27.9°C, 
the  dew  point  8l.9°F,  and  the  relative  humidity  99$. 
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OPERATION  HARDTACK  I  - 


Scaevola 


PPG  Time  CMT 

DATE:  l4  July  195$  l^July  19^ 
TIME:  1600  0400 


CLOUD  TOP  HEIGHT:  NM 
CLOUD  BOTTOM  HEIGHT:  NM 


Sponsor:  LASL 

SITE:  PPG  -  Enivetok  -  Off 
Yvonne 

11°  33'  15"  N 

162°  21'  24"  E 

Site  elevation:  Sea  level 

HEIGHT  OF  BURST:  20  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Surface  burst  from  barge 
on  water 


REMARKS: 

No  fallout. 
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OPERATION  HARDTACK  I 


l'isonia 


PTO  Time  GMT  Sponsor:  LASL 

DATE:  18  July  19') 8  17  July  1950 

TIME:  1100  2300  SITE:  PPG  -  Enivetok  -  11,000  ft 

W  of  Yvonne 
11°  33'  N 
162°  19'  U3"  E 

Site  elevation:  Sea  level 

HEIGHT  OF  BURST:  6.5  ft 

TYPE  OF  BURST  AND  PIA  CEMENT: 
Surface  burst  from  barge  on 
CLOUD  TOP  HEIGHT:  55,000  ft  MSL  water 

CLOUD  BOTTOM  HEIGHT:  NM 


REMARKS: 


Only  individual  island  dose  rates  are  available.  These  were 
obtained  from  Radiological  Safety  organisation  helicopter  surveys 
at  H+4  hours.  The  helicopter  survey  technique  called  for  the 
pilot  either  to  land  the  aircraft  at  the  desired  spot,  so  that  a 
ground  reading  could  be  obtained,  or  to  make  a  slow  pass  over  the 
desired  spot  at  an  elevation  of  25  feet.  Readings  taken  at  25 
feet  were  multiplied  by  a  factor  of  2  in  order  to  obtain  a 
reasonable  approximation  of  the  true  ground  reading.  The  basic 
instrument  used  in  the  aerial  surveys  was  the  AN/PDR-39  survey 
meter  modified  to  read  up  to  500  r/hr.  The  t*1,a  decay  approxi¬ 
mation  was  used  to  extrapolate  the  II+4  hour  dose-rate  readings  to  H+l 
hour. 


TABLE  61 


ENIVCTOK  WIND  DATA  FOB  HARDTACK  I 


PI SONIA 


Altitude 

(MSL) 

H+l  hour 

H-*6  hours 

H+13  hours 

Dir 

Speed 

Dir 

Speed 

Dir 

Speed 

feet 

degrees 

mph 

degrees 

mph 

degrees 

mph 

Surface 

Calm 

Calm 

330 

09 

070 

14 

1,000 

180 

09 

030 

05 

070 

22 

2,000 

170 

10 

090 

09 

070 

20 

3,000 

160 

ll* 

090 

12 

080 

17 

4,000 

11*0 

17 

100 

13 

090 

15 

5,000 

130 

ll* 

120 

14 

no 

15 

6,000 

130 

12 

1U0 

16 

120 

14 

7,000 

130 

ll* 

150 

17 

130 

10 

8,000 

120 

10 

150 

18 

120 

10 

9,000 

120 

08 

150 

20 

no 

14 

10,000 

120 

13 

150 

17 

120 

18 

12,000 

110 

12 

130 

13 

no 

14 

14,000 

100 

09 

100 

12 

090 

14 

15,000 

(100) 

(08) 

(080) 

(13) 

(080) 

(14) 

16,000 

090 

07 

070 

15 

070 

14 

18,000 

120 

17 

no 

05 

090 

09 

20,000 

120 

14 

120 

02 

100 

05 

23,000 

080 

18 

090 

14 

140 

09 

25,000 

060 

15 

090 

17 

120 

12 

30,000 

060 

22 

060 

15 

090 

07 

35,000 

050 

21 

040 

17 

060 

07 

Uo,ooo 

070 

09 

050 

12 

090 

09 

1*5,000 

01*0 

20 

040 

06 

040 

06 

50,000 

050 

12 

050 

15 

130 

10 

55,000 

iOO 

12 

210 

05 

130 

12 

60,000 

110 

22 

120 

30 

no 

20 

65,000 

090 

31 

090 

39 

090 

44 

70,000 

090 

52 

090 

38 

090 

45 

75,000 

090 

55 

100 

51 

090 

54 

80,000 

090 

67 

100 

61 

090 

76 

85,000 

100 

68 

090 

78 

090 

80 

90,000 

090 

82 

090 

87 

— 

— 

95,000 

090 

75 

090 

98 

... 

100,000 

090 

9T 

090 

83 

—  - 

— 

101,000 

— 

— 

090 

76 

M«SB 

— 

105,000 

090 

101 

““ 

NOTES; 

1.  Number!  In  parentheses  are  estimated  values. 

2.  Wind  data  was  taken  by  the  Enivetok  weather  station. 

3«  M»  surface  air  pressure  was  14.67  psi,  the  temperature  26.8°  C, 
the  dew  point  74«9°F,  and  the  relative  humidity  83%. 
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Figure  168.  Hodographs  for  Operation  HARDTACK  I  - 


Pi sonia 


OPERATION  HARDTACK  I 


Juniper 


DATE: 

TIME: 


PPG  Time 
22  July  lyt>8 
1620 


GMT 

22  July  195$ 
0420 


Sponsor:  UCRL 

SITE:  PPG  -  Bikini  -  4,000  ft 
from  west  end  cf  Tare 
11°  29*  46"  N 

165°  22'  15"  E 

Site  elevation:  Sea  level 


HEIGHT  OF  BURST:  12.11  ft 

TYPE  OF  BURST  AND  PI  A  CEMENT: 
Surface  burst  from  barge 

CLOUD  TOP  HEIGHT:  40,000  ft  MSL  on  water 

CLOUD  BOTTOM  HEIGHT:  24,000  ft  MSL 


REMARKS: 

Only  individual  island  dose  rates  are  available.  These  were  obtained 
from  Radiological  Safety  organization  helicopter  surveys  at  H+4  hours. 

The  helicopter  survey  technique  called  for  the  pilot  cither  to  land 
the  aircraft  at  the  desired  spot,  so  that  a  ground  reading  could  be 
obtained,  or  to  make  e  slow  pass  over  the  desired  spot  at  an  elevation 
of  25  feet.  Readings  taken  at  25  feet  were  multiplied  by  a  factor  of  2 
in  order  to  obtain  a  reasonable  approximation  of  the  true  ground 
reading.  The  basic  instrument  used  in  the  aerial  surveys  was  the  AN/PDR-39 
survey  meter  modified  to  read  up  to  $00  rj hr.  The  t*1**  decay  approxi¬ 
mation  was  used  to  extrapolate  the  H+4  hour  dose-rate  readings  to  H+l 
hour. 
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TABLE  62  BIKINI  WIND  DATA  FOB  OPOUTION  HARDTACK  I  - 


JUNIPER 


feet 

degrees 

mph 

degrees 

mph 

degrees 

mph 

Surface 

080 

16 

100 

09 

110 

07 

1,000 

080 

18 

100 

16 

110 

13 

2,000 

090 

20 

100 

16 

120 

14 

3,000 

100 

21 

110 

17 

120 

14 

4,000 

100 

21 

110 

17 

120 

14 

5,000 

100 

20 

110 

17 

110 

15 

6,000 

110 

18 

110 

18 

110 

17 

7,000 

110 

16 

100 

20 

110 

20 

8,000 

110 

13 

090 

18 

100 

18 

9,000 

110 

09 

090 

17 

100 

15 

10,000 

110 

10 

080 

16 

100 

15 

12,000 

120 

13 

090 

16 

100 

16 

14,000 

120 

16 

090 

16 

100 

16 

15,000 

(120) 

(15) 

(090) 

(IT) 

(100) 

(16) 

16,000 

130 

14 

100 

18 

100 

16 

18,000 

130 

15 

100 

15 

100 

13 

20,000 

130 

18 

110 

18 

090 

12 

23,000 

130 

21 

120 

20 

100 

10 

25,000 

140 

22 

l4c 

09 

100 

09 

30,000 

140 

16 

150 

07 

080 

06 

35,000 

150 

12 

300 

02 

260 

12 

40,000 

310 

12 

310 

14 

330 

10 

45,000 

090 

10 

070 

13 

300 

13 

50,000 

120 

12 

120 

09 

050 

09 

55,000 

230 

07 

320 

03 

060 

07 

60,000 

080 

31 

090 

38 

090 

36 

65,000 

090 

36 

080 

32 

— 

70,000 

100 

48 

080 

38 

— 

-- 

75,000 

090 

51 

090 

4l 

— 

80,000 

080 

63 

080 

63 

--- 

-- 

85,000 

090 

67 

090 

79 

— 

-- 

90,000 

080 

67 

090 

98 

— 

-- 

95,000 

080 

76 

090 

121 

— 

-- 

100,000 

090 

78 

— 

-- 

--- 

-- 

105,000 

090 

80 

“  -  “ 

“  ** 

NOTES: 

1.  Numbers  in  parentheses  are  estimated  values. 

2.  Weather  observations  vere  made  using  the  standard  ravinsonde 
system  on  Nan  Island  (Bikini  Atoll)  adjacent  to  the  Nan  Tower. 


Additional  data  was  taken  on  board  destroyers. 

Tropopause  height  was  51,000  ft  MSL. 

The  surface  air  pressure  was  14.61*  psi,  the  temperature  30«8°C, 
the  dev  point  ?8.9°F,  and  the  relative  humidity 
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Figure  170.  Hodographs  for  Operation  HARDTACK  I  -  Juniper. 
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OPERATION  HARDTACK  I  - 


Olive 


DATE: 

TIME: 


PPG  Time 
23  July 
0830 


GMT 

22  July  L95>8 
2030 


CLOUD  TOP  HEIGHT:  50,000  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  15,000  ft  MSL 


Sponsor:  UCRL 

SITE:  PPG  -  Eniwetok  -  SW  of 
Janet,  4,000  ft  from 
the  nearest  edge  of 
island  (Sta.  1312 ) 

11°  39'  48"  N 
162°  13'  48"'  s 

Site  elevation:  Sea  level 

HEIGiiT  OF  BURST:  8.0  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Surface  burst  from  barge 
on  water 


REMARKS: 

Only  individual  dose  rates  are  available.  These  were  obtained 
from  Radiological  Safety  orgnization  helicopter  surveys  at  H+4 
hours.  The  helicopter  survey  technique  called  for  the  pilot 
either  to  land  the  aircraft  at  the  desired  spot,  so  that  a  ground 
reading  could  be  obtained,  or  to  make  a  slow  pass  over  the  desired 
spot  at  an  elevation  of  25  feet.  Readings  taken  at  25  feet  were 
multiplied  by  a  factor  of  2  in  order  to  obtain  a  reasonable  ap¬ 
proximation  of  the  true  ground  reading.  The  basic  instrument  used 
in  the  aerial  surveys  was  the  AN/PDR-39  survey  meter  modified  to 
read  up  to  500  r/hr.  The  t_1,a  decay  approximation  was  used  to 
extrapolate  the  H+4  hour  dose-rate  readings  to  H+l  hour. 
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TABLE  63  ENIVETOK  VIND  DATA  FOR  OPERATION  HARDTACK  I  -  OLIVE 


Altitude 

(MSL) 

H-2'; 

hours 

H-hour 

h+TT 

hours 

H+9‘, 

hours 

Dir 

Speed 

Dir 

Speed 

Dir 

Speed 

Dir 

Speed 

feet 

degreen 

mph 

degrees 

mph 

degrees 

mph 

degrees 

uph 

Surface 

310 

18 

230 

18 

130 

18 

160 

21 

1,000 

130 

25 

130 

23 

120 

20 

11*0 

15 

2,000 

130 

32 

130 

29 

130 

2i* 

150 

17 

3,000 

130 

29 

130 

26 

11*0 

22 

150 

21 

4,000 

130 

26 

11*0 

2l* 

150 

20 

150 

21 

5,000 

130 

26 

11*0 

21+ 

150 

20 

160 

21 

6,000 

130 

26 

11*0 

21* 

150 

22 

160 

20 

7,000 

120 

29 

130 

28 

lUO 

26 

160 

17 

8,000 

120 

29 

130 

29 

ll*0 

28 

140 

17 

9,000 

120 

26 

130 

25 

ll*0 

2U 

11*0 

16 

10,000 

120 

23 

130 

23 

11*0 

22 

11*0 

16 

12,000 

110 

23 

120 

23 

130 

22 

11*0 

20 

1*4,000 

120 

21* 

120 

2k 

130 

21* 

130 

20 

15,000 

— 

— 

(120) 

(23) 

(130) 

(22) 

(11*0) 

(18) 

16,000 

120 

23 

120 

22 

130 

20 

11*0 

18 

18,000 

... 

... 

-- 

150 

23 

11*0 

20 

20,000 

120 

21 

130 

23 

11*0 

26 

130 

20 

23,000 

11*0 

17 

11*0 

17 

130 

17 

130 

20 

25,000 

11*0 

2l* 

1U0 

16 

ll*0 

12 

130 

18 

30,000 

150 

15 

150 

ll* 

150 

12 

110 

15 

35,000 

190 

17 

180 

17 

160 

17 

150 

10 

1*0,000 

180 

13 

180 

15 

160 

17 

200 

09 

1*5,000 

1U0 

10 

11*0 

ll* 

130 

18 

100 

10 

50,000 

050 

07 

090 

07 

150 

07 

320 

12 

55,000 

0l»0 

15 

070 

15 

100 

ll* 

090 

26 

60,000 

100 

33 

100 

32 

100 

31 

120 

25 

65,000 

070 

33 

080 

37 

100 

1*1 

090 

38 

70,000 

— 

— 

— 

-- 

110 

38 

090 

38 

75,000 

... 

-- 

... 

— 

090 

52 

090 

59 

80,000 

... 

-- 

— 

-• 

100 

70 

100 

67 

85,000 

... 

— 

-- 

100 

74 

090 

67 

90,000 

— 

— 

— 

-- 

090 

82 

090 

89 

91,000 

.. 

— 

— 

— . 

.. 

090 

92 

91*, 000 

... 

“  “ 

... 

090 

90 

... 

.. 

NOTES: 

1.  Numbers  in  parentheses  are  estimated  values. 

2.  Vind  data  vas  taken  by  the  Enivetok  weather  station. 

3»  Tropopause  height  vas  1*8,000  ft  MSL. 

U.  H-hour  values  were  Interpolated  from  H-2^  hours  and  H+3i  hours 
data. 

5.  The  surface  air  pressure  va3  l!*.61*  psi,  the  temperature  26.1*°C, 
the  dev  point  76°F,  and  the  relative  humidity  89^* 
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OPERATION  HARDTACK  I 


Pine 


PPG  Time _  GMT  Sponsor:  UCRL 

DATE:  27  July  *1958  2b  July  199& 

TIME:  0830  2030  SITE:  PPG  -  Eniwetok  -  SW  of 

“  ““  ’  Janet,  8,000  ft  to 

nearest  edge  of  island 
11°  39'  22"  N 

162°  1.3 '  11"  E 

Site  elevation:  Sea  level 

HEIGHT  OF  BURST:  8.0  ft 

TYPE  OF  BURST  AND  PLACEMENT: 

CLOUD  1FEIGHT:  Not  available  Surface  burst  from  barge 

on  water 


REMARKS: 

Only  individual  island  dose  rates  are  available.  These  were  obtained 
from  the  Radiological  Safety  organization  helicopter  surveys  at 
H+1+  hours.  The  helicopter  survey  technique  called  for  the  pilot 
either  to  land  the  aircraft  at  the  desired  spot,  so  that  a  ground 
reading  could  be  obtained,  or  to  make  3  slow  pass  over  the  desired 
spot  at  an  elevation  of  29  f  et.  Readings  taken  at  25  t eet  were 
multiplied  by  a  factor  of  2  in  order  to  obtain  a  reasonable 
approximation  of  the  true  ground  reading.  The  basic  instrument 
used  in  the  aerial  surveys  was  the  AN/PDR-39  survey  meter  modified 
to  read  up  to  500  r/hr.  The  f1,2  decay  approximation  was  used 
to  extrapolate  the  H+U  hour  dose -rate  readings  to  H+l  hour. 
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TABLE  64  HIIVCTOK  WIND  DATA  POP  OPERATION  HARDTACK  I  ** 


PINE 


Altitude 


hour 


hours 


Dir 


Di  r 


_ H-K)  '  hours 

Dir 


feet 

degrees 

mph 

degrees 

mph 

degrees 

mph 

Surface 

200 

18 

230 

12 

200 

05 

1,000 

210 

17 

— 

-- 

190 

08 

2,000 

200 

17 

... 

.. 

240 

07 

3,000 

200 

17 

... 

.. 

240 

12 

4,000 

200 

17 

.. 

220 

13 

5,000 

200 

12 

220 

07 

210 

13 

6,000 

190 

12 

180 

09 

220 

13 

7,000 

170 

05 

170 

10 

220 

13 

8,000 

200 

05 

170 

09 

210 

12 

9,000 

200 

05 

180 

09 

200 

12 

10,000 

200 

05 

180 

10 

200 

12 

12,000 

170 

05 

180 

08 

170 

10 

11*, 000 

150 

06 

170 

09 

210 

10 

15,000 

(11*0) 

(05) 

(i4o) 

(05) 

(210) 

(06) 

16,000 

130 

05 

160 

06 

220 

02 

18,000 

080 

05 

190 

05 

Calm 

Calm 

20,000 

100 

08 

190 

03 

120 

05 

23,000 

11*0 

13 

180 

09 

120 

07 

25,000 

160 

17 

160 

ll* 

150 

08 

30,000 

160 

26 

150 

18 

140 

10 

35,000 

150 

2t* 

i4o 

26 

120 

20 

1*0,000 

190 

16 

140 

21 

140 

26 

1*5,000 

200 

16 

150 

20 

120 

33 

50,000 

190 

ll* 

170 

13 

180 

05 

55,000 

130 

11* 

130 

ll* 

120 

15 

60,000 

080 

23 

090 

23 

130 

23 

65,000 

090 

1*1 

-  — 

-  - 

— 

— 

70,000 

100 

1*8 

--- 

-- 

— 

— 

75,000 

100 

59 

... 

.. 

... 

.. 

80,000 

100 

69 

... 

-- 

... 

•  - 

85,000 

100 

81 

... 

.. 

... 

90,000 

100 

91 

100 

68 

... 

— 

92,000 

- — 

— 

100 

70 

— 

— 

95,000 

100 

90 

... 

.. 

... 

-- 

100,000 

100 

99 

... 

.. 

... 

.. 

105,000 

100 

2U0 

... 

-- 

... 

.• 

110,000 

100 

126 

... 

— 

... 

— 

115,000 

100 

232 

... 

"  ~ 

... 

.. 

NOTES: 

1.  Numbers  in  parentheses  are  estimated  values. 

2.  Wind  data  was  taken  by  the  Enivetok  weather  station. 

3«  Tropopause  height  was  52,000  ft  MSL. 

4.  The  surface  air  pressure  vas  14.64  psi,  the  temperature  26.7°C, 
the  dew  point  75*50F,  and  the  relative  humidity  85^. 
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OPERATION  HARDTACK  I 


Teak 


PPO  Time 
DATE:  31  July 
TIME:  2350 


REMARKS: 

No  local  fallout. 


GMT 

31  July  19';>8 
1050 


Sponsor:  DOD 

SITE:  PPG  -  Johnston  Island 
16°  hk'  38"  N 
169°  32'  00"  W 

HEIGHT  OF  BURST:  2^0; 000  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
High  altitude  burst  from 
Redstone  missile  over 
vicinity  of  Johnston  Island. 

CLOUD  TOP  HEIGHT:  NM 
CLOUD  BOTTOM  HEIGHT:  NM 
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OPERATION  HARDTACK  I  - 


Quince 


Sponsor:  UCRL  -  DOD 

SITE:  PPG  -  Rniwetok  -  Yvonne 
11°  33'  15"  N 

162°  21'  2k"  E 

Site  elevation:  Sea  level 

HEIGHT  OF  BURST:  3  ft 

TYPE  OF  BURST  AND  PIAC3ENT: 
Surface  burst  from  platform 
CLOUD  TOP  1  EIGHT:  1,500  ft  MSL  on  coral  soil 

CLOUD  B01T0M  .'EIGHT:  NM 


REMARKS: 

Only  alpha  contamination  resulted  from  this  detonation.  Surface 
alpha  monitoring  was  conducted  throughout  the  area  on  D  and  D+l  day 
with  PAC-3G  gas-flow  proportional  alpha  counters.  The  readings 
were  taker,  in  counts  per  minute,  corrected  for  the  probe  area, 
and  multiplied  by  the  appropriate  shielding  factors  to  compensate 
for  the  roughness  of  the  surface  monitored.  The  two  isoconerntration 
lines  shown  are  the  most  significant  ones,  since  3>500  Hg/m8  is 
the  chronic  hazard  limit  and  any  concentration  in  excess  of  1,000  ng/m* 
requires  decontamination.  It  is  interesting  to  note  that  in  the  great 
majority  of  cases  the  alpha  concentrations  in  the  downwind  area  were 
higher  on  D*-l  than  on  D  day. 
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Distance  From  GZ, Yards 


Figure  175.  Operation  HABDTACK  I  -  Quince. 

Alpha  contamination  in  micrograms  per  square  meter. 
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table  65  ENIVETOK  WIND  DATA  FOR  OPERATION  HARDTACK  I  “ 


QUINCE 


Altitude* 

(MSL) 

H-hour 

Dir 

Speed 

feet 

degrees 

mph 

Surface 

060 

13 

241 

070 

14 

482 

070 

14 

723 

070 

16 

964 

080 

16 

NOTE:  Wind  data  was  taken  by  the  F-.iwetok  weather  station. 


SCALE 

]  ■  I  i  ll,  l-i-  J 

0  .5  1.0  1.5  2  0 

miWt 

Rita  rota!  5000 ft/hr 


Figure  176.  Hodograph  for  Operation  HARDTACK  I  - 


Quince. 


OPERATION  HARDTACK  I 


Orange 


F" 


DATE: 

TIME: 


PPG  Time 
11  Aug  1 yJS 
2330 


GMT 

11  Aug” 1958 
1030 


CLOUD  TOP  HEIGHT:  NM 
CIjOUD  BOTTOM  HEIGHT:  NM 

RI’MARKS:  No  local  fallout. 


Sponsor:  DOD 

SITE:  PPG  -  Johnston 
16°  21'  30"  N 

1.69°  32'  08"  E 

HEIGHT  OF  BURST:  1 A 1,1000 

TYPE  OF  BURST  AND  PLACEMENT: 
High  altitude  burst  from 
Redstone  missile  over  the 
vicinity  of  Johnston  Island. 


1 


1 


< 

t 

i 


e 

•j 


i 

i 


■i 

! 
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OPERATION  HARDTACK  I  - 


Fig 


PPG  Time  GMT  Sponsor:  UCRL  -  DOD 

WTE:  18  Am'  19>8  l6  Au/'  195S 

TIMS:  1600  04  00  SITE:  PPG  -  Eniwetok  - 

Yvonne 

11°  33’  15"  N 

162°  21’  24"  E 

Site  elevation:  Sea  level 

HEIGHT  OF  BURST:  1.5  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Surface  burst  from  platform 
over  Nevada  soil 

CLOUD  TOP  HEIGHT:  5,400  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  4,300  ft  MSL 


REMARKS: 

The  dose-rate  contours  were  obtained  by  ground  survey  readings  made  by 
scientific  projects.  Actual  decay  measurements  were  used  to  correct 
the  dose-rate  readings  to  H+l  hour.  The  portion  of  the  pattern  on  the 
island  is  reliable.  That  portion  which  Is  over  water  is  less  reliable 
because  it  was  not  based  upon  free-field  dose-rate  readings  but  upon 
calculations  made  from  readings  taken  on  five  barges  and  from  samples 
collected  in  sticky  pans  mounted  on  87  buoys. 
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1 


Distance  from  GZ,  Yards 


300  200  100  0  100  200  300 

Distance  from  GZ,  Yords 


Figure  177  . 


Operation  HAH  ETA.  CK  I  -  Fig. 

On-site  dose  rate  contours  in  r/hr  at  H+l  hour. 
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Yvonne  Island  (Eniwetok  Atoll);  which  were  located 
1,000  yds  and  1,500  yds  from  GZ. 

2.  The  surface  air  pressure  was  lh.62  psi,  the  temperature 
30° C,  the  dew  point  t8°F,  and  the  relative  humidity  77#* 


OPERATION  ARGUS  -  ARGUS  I 


Local  Time  GMT 

DATE:  27  Aug  195&  27  Aug  1958 
TIME:  0128  0228 

TOTAL  YIELD:  1-2  kt  estimated 


FIREBALL  DATA: 

Time  to  1st  minimum:  NM 
Time  to  2nd  maximum:  NM 
Radius  at  2nd  maximum:  NM 


Sponsor:  DOD 

SITE:  South  Atlantic 
38°  48 '  S 
11°  55’  W 

HEIGHT  OF  BURST:  -  300  miles 


TYPE  OF  BURST  AND  PLACEMENT: 
High  altitude  burst 


CLOUD  TOP  HEIGHT:  NM 
CLOUD  BOTTOM  HEIGHT:  NM 


REMARKS: 

No  fallout. 


OPERATION  ARGUS  - 


ARGUS  II 


Sponsor:  DOD 

SITE:  South  Atlantic 
1*9°  23’  S 
08°  ^3 '  W 


FIREBALL  EATA: 

Time  to  1st  minimum:  NM 
Time  to  2nd  maximum:  NM 
Radius  at  2nd  maximum:  NM 

CLOUD  TOP  HEIGHT:  NM 
CLOUD  BOTTOM  HEIGHT:  NM 


HEIGHT  OF  BURST:  -  300  miles 

TYPE  OF  BURST  AND  PI  A  CEMENT: 
High  altitude  burst 


DATE: 

TIME: 


Local  Time 
30  Aug  19,8 
0218 


GMT 

30  Aug  195c 

0318 


TOTAL  YIELD:  1-2  kt  estimated 


REMARKS:  No  fallou 


OPERATION  ARGUS  - 


ARGUS  III 


Local  time  GMT 
DATE:  6  "Sep  T95E  6  Sep  19^8 
TIME:  2113  2213 

TOTAL  YIELD:  1-2  kt  estimated 


FIREBALL  DATA: 

Time  to  1st  minimum:  NM 
Time  to  2nd  maximum:  NM 
Radius  at  2nd  maximum:  NM 

REMARKS:  No  fallout 


Sponsor:  DOD 

SITE:  South  Atlantic 
1*9°  30  *  S 
10°  24*  W 

HEIGHT  OF  BURST:  -  300  miles 

TYPE  OF  BURST  AND  PLACEMENT: 
High  altitude  burst 


CLOUD  TOP  HEIGHT:  NM 
CLOUD  BOTTOM  HEIGHT:  NM 
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OPERATION  DOMINIC  - 


Adobe 


LOCT 

GMT 

SPONSOR:  LASL 

DATE: 

23  Apr  1962 

25  Apr  1962 

TIME: 

0545 

1545 

SITE:  Christmas  Island,  G2-10 

SITE  ELEVATION:  Sea  Level 

HEIGHT  OF  BURST: 

TYPE  OF  BURST  AND'  PLACEMENT : 
Air  (free  fall),  over 

Pacific  Ocean 

OPERATION  DOMINIC  - 

Aztec 

LOCT 

GMT 

SPONSOR:  LASL 

DATE:  27  Apr  1962 
TIME:  0601 

27  Apr  1962 

1601 

SITE:  Christmas  Island,  GZ-10 

SITE  ELEVATION:  Sea  Level 

HEIGHT  OF  BURST: 

TYPE  OF  BURST  AND  PLACEMENT: 
Air  (free  fall),  over  Pacific 
Ocean 

OPERATION  DOMINIC  - 

Arkansas 

LOCT 

GMT 

SPONSOR:  LRL 

D/  TR:  2  May  1962 
TIME:  0801 

2  May  1962 

1801 

SITE :  Christmas  Island,  GZ-15 

SITE  ELEVATION:  Sea  Level 


HEIGHT  OF  BURST; 


TYPE  OF  BURST  AND  PLACEMENT; 
Air  (parachute  drop),  over 
Tael  He  Ocv  »n 
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OPERATION  DOMINIC  - 


Quest a 


LOCT 

DATE :  4  May  1962 

TIME:  0904 


OPERATION  DOMINIC  - 
LOCT 

DATE:  6  May  1962 
TIME:  1330 


OPERATION  DOMINIC 
LOCT 

DATE :  8  May  1962 

TIME:  0801 


SPONSOR:  LASL 


SITE :  Christmas  Island,  GZ-15 

SITE  ELEVATION:  Sea  Level 

HEIGHT  OF  BURST: 

TYPE  OF  BURST  AND  PLACEMENT: 
Air  (free  fall)*  over 
Pacific  Ocean 


Frigate 

Bird 

GMT 

6  May  1962 
2330 


SITE  ELEVATION:  Sea  Level 

HEIGHT  OF  BURST: 

TYPE  OF  BURST  AND  PLACEMENT: 
Air,  from  Polaris  missile 


SPONSOR:  LRL 


SITE:  Christmas  Island,  GZ-10 

SITE  ELEVATION:  Sea  Level 

HEIGHT  OP  BURST: 

TYPE  OF  BURST  AND  PLACEMENT: 
Air  (parachute  drop),  over 
Pacific  Ocean 


Yukon 

GMT _ 

8  May  1962 
1801 


SPONSOR:  LRL 


SITE:  Johnston  Island  danger  area 
4°  50'  N 
149°  49'  W 


GMT 

4  May  1962 
1904 
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OPERATION  DOMINIC 


Mesilla 


LOCT  GMT  _  SPONSOR*.  LASL 

DATE  :  9  May  1962  9  May  1962 

TIME :  0701  1701  SITE!  Christmas  Island,  GZ-10 

SITE  ELEVATION;  Sea  Level 

HEIGHT  OF  BURST; 

TYPE  OF  BURST  AND  PLACEMENT: 
Air  (free  fall)^  over 
Pacific  Ocean 


OPERATION  DOMINIC  -  Muskegon 

LOCT  GMT 

DATE:  il  May  1962  11  May  1962 

TIME:  0537  1537 


Sword 

Fish 

GMT 

11  May  1962 
2002 


REMARKS : 


SPONSOR:  LRL 

SITE:  Christmas  Island,  GZ-10 

SITE  ELEVATION:  Sea  Level 

HEIGHT  OF  BURST: 

TYPE  OF  BURST  AND  PLACEMENT: 
Air  (parachute  drop),  over 
Pacific  Ocean 


SPONSOR:  DOD 

SITE:  ~400  miles  west  of  San  Diego 
31°  14.7'  *  0.3'  N 
124®  13.3'  *  0.3'  W 

SITE  ELEVATION:  Sea  Level 

DEPTH  OF  BURST: 

MATER  DEPTH:  17,100  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Underwater,  from  anti¬ 
submarine  rocket 


OPERATION  DOMINIC  - 
PST 

DATE:  11  May  1962 
TIME:  1202 


Figure  180  illustrates  the  growth  and  movement  of  the  pool  of  radio¬ 
activity  resulting  from  the  Sword  Fish  test.  The  contours  from  D-day 
to  0+6  days  represent  readings  in  mR/hr  at  500  feet  above  the  water  surface. 
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OPERATION  DOMINIC  - 


Enclno 


LOOT 

GMT 

Sponsor:  LASL 

DATE:  12  May  1962 

12  May  1962 

TIME:  0702 

OPERATION  DOMINIC  - 

1702 

SITE:  Christmas  Island,  GZ-12 

Swanee 

SITE  ELEVATION:  Sea  Level 

HEIGHT  OF  BURST: 

TYPE  OF  BURST  AND  PLACEMENT: 
Air  (free  fall)?  over 

Pacific  Ocean 

LOCT 

GMT 

SPONSOR:  LR1. 

DATE:  1A  May  1962 

1A  May  1962 

TIME:  0521 

1521 

SITE:  Christmas  Island,  GZ-10 

OPERATION  DOMINIC  - 

Chet co 

SITE  ELEVATION:  Rea  Level 

HEIGHT  OF  BURST: 

TYPE  OF  BURST  AND  PLACEMENT: 
Air  (parachute  drop), 
over  Pacific  Ocean 

LOCT 

GMT 

SPONSOR:  LRL 

DATE:  19  May  1962 

19  May  1962 

TIME:  0536 

1536 

SITE:  Christmas  Island,  GZ-10 

SITE  ELEVATION:  Sea  Level 


HEIGHT  OF  BURST: 

TYPE  OF  BURST  AND  PLACEMENT : 
Air  (parachute  drop), over 
Pacific  Ocean 


Si  •^  'r;'ltn'r;"fc:ni:VifBg  ■  Tff  ~~ '  av*6-V 
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OPERATION  DOMINTC 


Tan ana 


LOOT 

GMT 

SPONSOR:  i,rl 

DATE: 

TIME: 

25  May  1962 
0608 

25  May  1962 

1608 

SITE:  Christmas 

Island,  GZ-10 

SITE  ELEVATION: 

Sea  Level 

HEIGHT  OF  BURST: 

TYPE  OF  BURST  AND  PLACEMENT: 

Air  (parachute 
Pacific  Ocean 

drop),  over 

OPERATION  DOMINIC  - 

Nambe 

I.OCT 

GMT 

SPONSOR:  LASL 

DATE:  27  May  1962 
TIME:  0702 

27  May  1962 

1702 

SITE:  Christmas  Island,  GZ-10 

SITE  ELEVATION:  Sea  Level 

HEIGHT  OF  BURST: 

TYPE  OF  BURST  AND  PLACEMENT: 
Air  (free  fall),  over 

Pacific  Ocean 

OPERATION  DOMINIC  - 

Alma 

LOCT 

GMT 

SPONSOR:  LASL 

DATE:  8  Jun  1962 
TIME:  0702 

8  Jun  1962 

1702 

SITE:  Christmas  Island.  GZ-15 

SITE  ELEVATION;  Sea  Level 
HEIGHT  OF  .BURST: 


TYPE  OF  BURST  AND  PLACEMENT: 
Air  (free  fall), over 
Pacific  Ocean 
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OPERATION  DOMINIC  - 


I 


r. 


LOCT 

DATE :  9  Jun  1962 

TIME:  0537 


OPERATION  DOMINIC  - 
LOCT 

DATE:  10  Jun  1962" 
TIME:  0601 


OPERATION  DOMINIC  - 
LOCT 

DATE:  12  Jun  1962 
TIME:  0537 


Truckee 


GMT  SPONSOR:  LRL 

9  Jun  1962 

1537  SITE:  Christmas  Island,  GZ-10 

SITE  ELEVATION:  Sea  Level 

HEIGHT  OF  BURST: 

TYPE  OF  BURST  AND  PLACEMENT : 
Air  (parachute  drop),  over 
Pacific  Ocean 


Ycso 

GMT  SPONSOR:  LASL 

10  Jun  1962 

1601  SITE:  Christmas  Island,  GZ-20 

SITE  ELEVATION:  Sea  Level 

HEIGHT  OF  BURST: 

TYPE  OF  HURST  AND  PLACEMENT: 
Air  (free  fall),  over 
Pacific.  Ocean 


Harlem 

GMT  _  SPONSOR:  LRL 

12  Jun  1962 

1537  SITE:  Christmas  Island,  GZ-17 

SITE  ELEVATION:  Sea  Level 

HEIGHT  OF  BURST: 

TYPE  OF  DURST  AND  PLACEMENT: 
Air  (parachute  drop),  over 
Pacific  Ocean 
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OPERATION  DOMINIC  - 


Dulce 


LOCT  GMT 

DATE :  17  Jun  1962  17  Jun  1962 

TIME :  0600  1600 


SPONSOR:  LAS  I. 

SITE:  Christmas  Island,  GZ-10 
SITE  ELEVATION:  Seu  Level 


i 


'3 


HEIGHT  OF  DURST:  j 

i  i 

TYPE  OF  BURST  AND  PLACEMENT:  | 

Air  (free  fall),  over  -| 

Pacific  Ocean  .1 


; 

r: 


OPERATION  DOMINIC  -  Fetit 

LOOT _  GMT _  SPONSOR:  LRL 

DATE:  19  Jun  1962  19  Jun  1962 

TIME:  0501  1501  SITE:  Christmas  Island,  GZ-17 

SITE  ELEVATION:  Sea  Level 

HEIGHT  OF  CURST: 

TYPE  OF  DURST  AND  PLACEMENT: 
Air  (parachute  drop),  over 
Pacific  Ocean 
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OPERATION  DOMINIC  - 


Otowi 


I.OCT  GMT 

DA'lHi  22  Jun  1962  22  Jun  1962 

TIME:  0600  1600 


SPONSOR:  LAGL 

SITtl:  Christmas  Island,  GZ-10 
SITE  ELEVATION:  Sea  Level 
HEIGHT  OF  BURST : 


TYPE  OF  BURST  AND  PLACEMENT : 
Air  (free  fall),  over 
Pacific  Ocean 


OPERATION  DOMINIC  -  Bighorn 


DATE: 
TI  ME : 


LOOT 

27  Jun  1962 
0519 


SPONSOR:  I«RL 

SITE:  Christmas  Island,  GZ-30 
Sim  ELEVATION:  Sea  Level 
HEIGHT  OF  BURST: 


TYPE  OF  BURST  AND  PLACEMENT: 
Air  (parachute  drop),  over 
Pacific  Ocean 


OPERATION  DOMINIC  -  Blue stone 

LOCT  GMT 

DATS:  30  Jun  1962  30  Jun”  1962 

TIME;  0^21  1521 


SPONSOR :  LRL 

Sim:  Chirstmas  Island,  GZ-25 
Sim  ELEVATION:  Sea  Level 
HEIGHT  OF  BURST: 


TYPE  OF  BURST  AND  PLACEMENT : 
Air  (parachute  drop),  over 
Pacific  Ocean 


OPERATION  DOMINIC  -  Star  Fish  Prime 


LOCT  GMT  SPONSOR;  DOD 

DATE;  8  Jul  1962  9  Jul  1962 

TIME;  2200  0900  SITE:  Johnston  Island 

16®  28‘  06.32"  N 

TOTAL  YIELD:  1.4  Mt  169®  37'  48.27"  W 

SITE  ELEVATION:  Sea  Level 

HEIGHT  OF  filfkST :  249  miles 

TYPE  OF  BURST  AND  PLACEMENT; 
High  altitude,  from  Thor 
missile 

REMARKS; 

This  event  was  conduc  ~  '  as  a  part  of  the  Fish  Bowl  Series. 


OPERATION  DOMINIC  - 

Sunset 

LOCT 

GMT 

SPONSOR:  LASL 

DATE:  10  Jul  1962 

10  Jul  1962 

TIME;  0633 

1633 

SITE:  Christmas  Island,  GZ-17 

SITE  ELEVATION;  Sea  Level 


HEIGHT  OF  BURST: 

TYPE  OF  BURST  AND  PLACEMENT: 
Air  (free  fall) ,  over 
Pacific  Ocean 
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OPERATION  DOMINIC  - 


Tamil  co 


LOCT 

DATE:  11  Jul  1962 
TIME:  0537 


OPERATION  DOMINIC 
LOCT 

DATE:  2  Oct  1962 
TIME:  0517 


OPERATION  DOMINIC 


LOCT _ 

DATE :  6  Oct  1962 

TIME:  0502 


GMT 

11  Jul  1962 
1537 


SPONSOR:  LRL 

SITE:  Christmas  Island,  GZ-25 

SITE  ELEVATION:  Sea  Level 

HEIGHT  OF  DURST: 

TYPE  OF  BURST  AND  PLACEMENT: 
Air  (parachute  drop)*  over 
Pacific  Ocean 


Androscoggin 

GMT  SPONSOR:  LRL 

2  Oct  1962 

1617  SITE:  Johnston  Island 

13°  38.5’  N 
172°  11.1*  W 

SITE  ELEVATION:  Sea  Level 
HEIGHT  OF  BURST: 

TYPE  OF  BURST  AND  PLACEMENT: 
Air  (parachute  drop)* over 
Pacific  Ocean 


Bumping 


GMT _ 

6  Oct  1962 
1602 


SPONSOR:  LRL 

SITE:  Johnston  Island 
14°  30'  N 
168°  15'  W 

SITE  ELEVATION:  Sea  Level 

HEIGHT  OF  BURST: 

TYPE  OF  DURST  AND  PLACEMENT : 
Air  (parachute  drop), over 
Pacific  Ocean 
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OPERA  a  i ON  DOMINIC  -  Chema 

SPONSOR:  LASL 

SITE:  Johnston  Island 
14"  32'  N 
108®  44.7'  W 

SITE  ELEVATION:  Sea  Level 

HEIGHT  OF  BURST: 

TYPE  OF  BURST  AND  PLACEMENT: 
Air  (free  fall),  over  Pacific 
Ocean 


OPERATION  DOMINIC  -  Check  Mate 

LOOT  GMT _  SPONSOR:  DOD 

DATE:  19  Oct  1962  20  Oct  1962 

TIME:  2130  0830  SITE:  Johnston  Island 

16°  04'  20.57”  N 
169°  36’  35.95"  W 

SITE  ELEVATION:  Sea  Level 

HEIGHT  OF  BURST: 

TYPE  OF  BURST  AND  PLACEMENT: 
High  altitude,  from  XM-23 
Strypi  (Sergeant)  missile 

REMARKS: 

This  event  was  conducted  as  a  part  of  the  Fish  Bowl  Series. 


LOOT  GMT 

DATE:  18  Oct  1962  18  Oct  1962~ 

TIME:  0501  1601 
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OPERATION  DOMINIC  -  Blue  Gill  Triple  Prime 

_ LOCT _  GMT  SPONSOR:  DOD 

DATE :  25  Oct  1962  26  Oct  1962 

TIME :  2259  0959  SITE:  Johnston  Island 

16®  2A *  57.03"  N 
169®  36'  11.15"  W 

SITE  ELEVATION:  Sea  Level 

HEIGHT  OF  BURST: 

TYPE  OF  BURST  AND  PLACEMENT: 

High  altitude,  from  Thor  missile 

REMARKS: 

This  event  was  conducted  as  part  of  the  Fish  Bowl  Series. 


OPERATION  DOMINIC  -  Calamity 

LOCT  GMT  SPONSOR:  LRL 

DATE:  27  Oct  1962  27  o'ct  1962 

TIME :  0446  1546  SITE :  Johnston  Island 

14®  31.1'  N 
168®  15.6'  W 

SITE  ELEVATION:  Sea  Level 

HEIGHT  OF  BURST: 

TYPE  OF  BURST  AND  PLACEMENT: 
Air  (parachute  drop),  over 
Pacific  Ocean 


^  j  Ijfonrr  _ 
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OPERATION  DOMINIC  -  Housatonic 


I, OCT  _ GMT _ 

DATE :  30  Oct  1962  30  Oct  1962 

TIME:  0501  1601 


SPONSOR:  LRL 


SITE:  Johnston  Island 
13°  36.8’  N 
172°  13'  W 


SITE  ELEVATION:  Sea  Level 
HEIGHT  OF  BURST: 


TYPE  OF  BURST  AND  PLACEMENT: 
Air  (parachute  drop),  over 
Pacific  Ocean 


OPERATION  DOMINIC  - 


King  Fish 


LOCT  GMT 

DATE:  1  Nov  1962  1  Nov  1962 

TIME:  0110  1210 


SPONSOR:  DOD 

SITE:  Johnston  Island 
16°  06'  48.61"  N 
169"  40'  56.02"  W 


SITE  ELEVATION:  Sea  Level 

HEIGHT  OF  BURST: 

TYPE  OF  BURST  AND  PLACEMENT: 
High  altitude,  from  Thor 
missile 


i-UiMAR-C:' 


This  event  was  conducted  as  a  part  of  the  Fish  Bowl  Series  • 
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OPERATION  DOMINIC  -  Tight  Rope 


SPONSOR:  DOD 

SITE:  Johnston  Island 
16*  42*  26.71'  N 
169°  32'  32.66"  W 

SITE  ELEVATION:  Sen  Level 

HEIGHT  OF  HURST: 

TYPE  OF  BURST  AND  PLACEMENT : 
High  altitude,  from  Hike- 
Hercules  missile 


REMARKS : 

Tills  event  was  conducted  as  a  part  of  the  Fish  Bowl  Series. 


LOOT  GMT _ 

DATE:  3  Nov  1962  4  Nov  1962 

TIME:  2030  0730 
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APPENDIX  A 


Announced  United  States  Nuclear  Detonations 

Yields  are  listed  as:  Low  (less  than  20  kt) 

Intermediate  (20  to  999  kt  inclusive) 

Low  Megaton  (one  to  several  megatons) . 

Prior  to  October  1958,  testing  was  conducted  on  an  intermittent 
basis  and  each  series  of  tests  was  designated  by  a  series  name,  such 
as  OPERATION  CROSSROADS.  The  United  States  conducted  no  tests  from 
October  30,  1958  to  September  1961.  After  resumption  of  testing,  tests 
were  conducted  year  around  and  were  listed  by  fiscal  year.  For  example, 
'all  NTS  tests  during  FY-1962,  which  ended  June  30,  1962,  were  in  the 
OPERATION  NOUGAT  series  except  for  four  surface  tests  (Little  Feller  f 
and  II,  Small  Boy  and  Johnny  Boy)  designated  DOMINIC  II,  which  were  a 
continuation  of  the  DOMINIC  I  series  conducted  in  the  Pacific. 


SU6AR  li/tt/51  NTS  SURFACE  NEAFCNS  RELATED 


ANNOUNCED  UNITED  STATES  NUCLEAR  DETONATIONS 
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DEPARTMENT  OF  ENERGY  CONTRACTORS  (Continued) 


Air  Force  Weapons  Laboratory 
Air  Force  Systems  Comnand 
ATTN:  NT 
ATTN:  DYT 
ATTN:  SUL 

U.S.  Air  Force  Occupational  &  Env.  Health  Lab. 

OTHER  GOVERNMENT  AGENCIES 

Center  for  Disease  Control 
U.S.  Public  Health  Service 
2  cy  ATTN:  G.  Caldwell 

Central  Intelligence  Agency 
ATTN:  OMS,  P.  Zranka 

Department  of  Commerce 
National  Bureau  of  Standards 
Center  for  Radiation  Research 
2  cy  ATTN:  J.  Hubei  1 

Department  of  Health,  Education  &  Welfare 
Food  S  Drug  Administration 
Bureau  of  Radiobiological  Health 
ATTN:  J.  VII 1  forth 

Department  of  Justice 
12  cy  ATTN:  B.  Titus 

Office  of  the  Governor  of  the  State  of  Utah 
2  cy  ATTN:  C.  Peterson 

U.S.  House  of  Representatives 
Subcommittee  on  Health  &  the  Environment 
Committee  on  Interstate  &  Foreign  Comnerce 

U.S.  Nuclear  Regulatory  Commission 
ATTN:  R.  Whipp 

U.S.  Senate 

Committee  on  Armed  Service 
U.S.  Senate 

Committee  on  Veterans  Affairs 
ATTN:  M.  Milligan 

U.S.  Senate 

Subcommittee  on  Energy,  Nuclear  Proliferation 
&  Federal  Services  Coinnittee  on  Govt.  Affairs 
ATTN:  T.  Nelapoldi 

U.S.  Senate 

Subcontni ttee  on  Health  &  Scientific  Research 

Utah  Cancer  Registry 
University  MedicalCenter 
2  cy  ATTN:  B.  Lyon 

Veterans  Administration 
ATTN:  L.  Hobson 
2  cy  ATTN:  D.  Starbuck 
2  cy  ATTN:  F.  Kuta 

DEPARTMENT  OF  ENERGY  CONTRACTORS 

Los  Alamos  Scientific  Laboratory 

ATTN:  Document  Control  for  D.  Harris  &  E.  Young 
ATTN:  Document  Control  for  T.  bowler 


Lawrence  Livermore  Laboratory 

ATTN:  Document  Control  for  L-262,  J.  Knox 
ATTN:  Document  Control  for  Technical 
Information  Dept. 

ATTN:  Document  Control  for  L-96,  T.  Harvey 
ATTN:  Document  Control  for  F.  Serduke 

Oak  Ridge  National  Laboratory,  Nuclear  Division 
ATTN:  Document  Control  for  Central  Research 
Library 

ATTN:  Document  Control  for  F.  Mynatt 
ATTN:  Document  Control  for  C.  Clifford 

Sandia  Laboratories  <*■ 

ATTN:  Document  Control  for  J.  Kalzur 

DEPARTMENT  OF  DEFENSE  CONTRACTORS 

BDM  Corp. 

ATTN:  C.  Somers 

Drookhaven  National  Laboratory 

ATTN:  Nat.  Neu.  Cross.  Sec.,  S.  Pearlsteln 

Energy  Systems,  Inc. 

ATTN:  B.  Ogle 

General  Electric  Company-TEMPO 
ATTN:  DAS I AC 

General  electric  Company-TEMPO 
2  cy  ATTN:  DAS I AC 

I  IT  RESEARCH  Institute 
ATTN:  J.  Bridges 

Institute  for  Defense  Analyses 
ATTN:  L.  Schmidt 

JAYCOR 

ATTN:  P.  Harris 
ATTN:  E.  Weary 

National  Academy  of  Sciences 
National  Materials  Adivsory  Board 
ATTN:  S.  Jab! on 

RAD  Associates 

ATTN:  H.  Brode 
ATTN:  J.  Marcum 
ATTN:  C.  Macdonald 

Reynolds  Electrical  and  Engr.  Co.,  Inc. 

ATTN:  Document  Control  Facility  for  W.  Brady 

Science  Applications,  Inc. 

ATTN:  J.  Klenm 
ATTN:  J.  McGahan 
ATTN:  0.  Goetz 
ATTN:  W.  Layson 

Tech  Reps,  Inc. 

ATTN:  B.  Collins 


Dist-2 


